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ABSTRACT 

The Online Computer Library Center Internet Resource 
project focused on the nature of electronic textual information 
available through remote access using the Internet and the problems 
associated with creating machine-readable cataloging (MARC) records 
for these objects using current USMARC format for computer files and 
"Anglo-American Cataloguing Rules, Second Edition" (AACR2) . Internet 
users gain access to files using the File Transfer Protocol (FTP) and 
the Simple Mail Transfer Protocol (electronic mail). During the time 
of this study, the number of FTP sites increased 151\ the number of 
files, 46%; and the amount of storage, 6371. Descriptive information 
associated with these files is scant. Source code and system code 
combined account for 4371 of files and 497. of storage, while text 
files account for 10/1 of files and 87. of storage; other categories 
include news, personal computer programs, data files, computer 
images, computer games, and executable program files. A test of the 
USMARC format for computer files and the AACR2 rules revealed that 
some extensions are necessary to accommodate remotely accessed 
electronic objects. A new MARC field, electronic location and access, 
is proposed. Draft cataloging guidelines to assist in the application 
of existing rules are offered. Twelve figures and 18 tables present 
study findings. Five appendixes include additional information about 
Internet and a 410-item annotated bibliography. (SLD) 
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Narrative 

Abstract 

The OCLC Internet Resource project focused on two areas of inquiry: (1) investigating 
the nature of electronic textual information available through remote access using the 
Internet, and (2) investigating the practical and theoretical problems associated with 
creating machine-readable cataloging (MARC) records for these objects using current 
USMARC format for computer files and Anglo-American Cataloguing Rules, 2d. ed., 
revised. 

Internet users gain access to text files and Oilier electronic objects using the TCP/IP 
protocols: File Transfer Protocol (FTP)» Telnet (remote login), and Simple Mail Transfer 
Protocol (electronic mail). At the time of this study, more than three million files 
representing 165 Gbytes of data were available from 1,044 FTP sites. The 20 largest 
FTP archives account for 57% of available files and 38% of the storage. During the 
period of study, the number of sites increased 25%; the number of files, 46%; and the 
amount of storage, 63%. Descriptive information associated with these FTP files is 
scant. On average, fewer than three (2.47) diiectory/file names describe any given file. 
For ancillary informational files such as "readme" or "index" files, on average, one 
readme file exists for every 3.5 diiectories and one index file for every seven directories. 

An automated categorization of all files at 1,044 sites revealed that source code and 
system code combined account for 43% of files and 49% of storage. Text files account 
for 10% of files and 8% of storage. Other statistically significant categories include 
news (text archives originating from Usenet newsgroups), PC programs, data files, 
computer images, computer games, and executable program files. 

A test of the USMARC format for computer files and AACR2 cataloging rules revealed 
that some extensions arc necessary to accommodate remotely accessed electronic objects. 
Most notably, a method or methods of communicating location and access information 
arc required. A new MARC field. Electronic location and access, an addition to the 
USMARC format for holdings and locations, is proposed. Draft cataloging guidelines to 
assist the application of existing rules i|p offered. 
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Introduction 

Locating, accessing, and using infonnation resources on the Internet, a global computer 
network of networks, can be difficult, time-consuming, and sometimes impossible. In 
this new and rapidly expanding electronic environment, network users have 
unprecedented access to information and computing resources. Hc A-ever, the 
development and implementation of systematic methods of describing and accessing 
infonnation lag behind deployment of the Internet itself. The ability for network users to 
share infonnation surpasses by far their ability to discover information on the Internet. 
Traditional library services such as cataloging have yet to find widespread application in 
this emerging environment. 

Funded by the U.S. Department of Education, Library Programs, the OCLC Internet Resources 
project investigated the nature of electronic textual information accessible via the Internet. This 
empirical study also explored the practical and theoretical problems associated with providing 
traditional library services for electronic text in a wide-area network environment. This report 
presents the findings and recommendations arising from the project, as well as suggested areas 
for further study. 

Objectives 

The primary objectives of this project were (1) to provide an empirical analysis of textual 
infonnation on the Internet, (2) to test the suitability of current cataloging rules and record 
formats governing the creation of machme-readable cataloging records, and (3) to develop 
recommendations that would assist the efforts of standards bodies and others interested in 
systematically cataloging or otherwise describing and providing access to electronic infonnation 
objects available through remote network access. 

Methods 

Project methods include (1) locating, collecting, and analyzing a sample of textual information 
objects derived from sources accessible via the Internet, (2) developing and testing a taxonomy 
of electronic infonnation based on the sample, (3) identifying and analyzing problems associated 
with cataloging and providing appropriate levels of access to this infonnation. 
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Reference Sources 

The early focus of the project was to collect sample text documents from Internet 
sources. In fall 1992, when the project was initiated, few resources existed to describe or 
assist access to Internet resources.^ In the year of the study, print and electronic guides, 
directories, and other reference materials have proliferated, and general discussion of the 
Internet moved from government, technical, or trade publications to the popular press. 
See Appendix £ for an annotated bibliography of materials collected by project staff. 

Not surprisingly, much of the information about Internet resources is published, at least 
originally, in electronic form for distribution across the networic. For the novice network 
user and those without Internet access, this is a hindrance to knowledge and a source of 
frustration. In recognition of this problem, several quality users guides have been 
published recently in traditional book form.^ 

In addition to print and electronic reference tools, project staff used an array of systems 
specifically designed to assist the discovery and access of Internet resources. These 
electronic aids included WAIS (Wide Area Information Server) by Thinking Machines 
Corporation,^ Gopher by the University of Minnesota,^ archie by McGill University,^ 
Hytelnet by Peter Scott,^ and electronic conferences.*^ These methods v/ere augmented 
by electronic mail and online browsing. 

information Map 

The characteristics, location, and methods of obtaining electronic information on the 
Internet derive, at least in part, from the nature of the Internet itself. As of November 
1992, the Internet comprised 8,561 different networks supporting at least 727,(X)0 host 
computers in 44 countries communicating via the common TCP/IP protocol 
(Transmission Control Protocol/Internet Protocol.)^ By any measure — total networks, 
packets, bytes — the Internet has grown remarkably during the period of this study 
(figures 1-3). 
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Oct. Nov. Dtc. J«n. F«b. lUr. Apr. May Jont July Aufl. S«p. 
•91 « 

llonth/YMr 



Figure 1. Internet Growth: Number of Networks Comprising the Internet 

(Source: Merit Network. Inc.) 
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Figure 2. Growth of Network Traffic In Packets 

(Source: Merit Network. Inc.) 
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Figure 3. Growth of Network Traffic in Bytes 

(Source: Merit Network, Inc.) 

The TCP/IP protocol suite provides three primary application services: Telnet, File 
Transfer Protocol (FTP), and electronic mail (Simple Mail Transfer Protocol, SMTP). 
Each protocol provides a distinct network function: 

• Telnet allows network users to log on a remote and communicate with a reoiote host 
computer as if there were a direct connection between them. 

• FTP allows users to transfer files between remote and local computers. Many host 
computers maintain an accessible storage area for publicly accessible files. 

• Electronic mail allows users to send and receive mail messages between host 
computers. 

All three protocols enable the exchange of textual information; thus systems and sites 
providing or facilitating access to text files using these protocols are of interest to this 
study. The amount of network traffic by protocol is shown in figures 4 and 5. 
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Othtr 




ie% 



Figure 4. Percentage of Network Traffic In Packets by Protocol 

November 1992 

(Source: Merit Network. Inc.) 



Othtr 
29% 




Figure 5. Percentage of Network Traffic in Bytes by Protocol 

November 1992 

(Source: Merit Network, Inc.) 
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Another major source of electronic information is BriNET, a worldwide "store-and- 
forward" network of ffiM computers linking more than 3,000 host computers. BITNET 
protocol provides the following major application services: 

• USTSERV software manages the exchange of information using mailing lists. Many 
online conference and discussion lists are based on this software, and many listserv 
sites archive data. 

• Electronic mail enables users to exchange information dirccUy with other users as 
well as to submit commands to remote network hosts. 

There is a gateway between BITNET and Internet, and to the user, the network 
boundaries are becoming increasingly less apparent. This project focuses on textual 
information available via the Internet regardless of the network of origin or the protocol 
used to disseminate or access the information. 

An informal cooperative network, USENET,' provides another significant source of 
textual information. As of November, 1992, some 4.000 USENET newsgroups 
generated approximately 29 Mb of news daily.*" 

An overview of Internet, BITNET, and USENET information resources appears in 
table 1. 

Document Collection 

Using the primary Internet and BITNET protocols, project staff collected approximately 
1,200 text documents from various Internet sources including FTP sites, LISTSERV 
hosts, and interactive mail applications. These files were manually examined and 
separated into various categories based on their primary content, format, or function 
(table 2) ranging from books and electronic journals to informal personal 
communications. (Although e-mail is beyond the scope of this project, some text files 
residing in publicly accessible directories arc e-mail messages that have been saved. 
Determining this before retrieving the file is often impossible.) 
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Table 1> O^An/iQw of Internet Resou rces (Summer 1992) 

Source 



jm 

FTP Srtes 
FTP Files 
BITNET Servers 
Conferences 

E^toumals 

E-News(etters 

E-Digests 

Telnet Sites 

Library Catalogs 
Other 

Computer Centers 

USENET Newsgroups 



No. 



Internet 



BITNET 



1,044 

3.1 million 
327 
3,275 
26 
72 
16 

337 
156 
18 
3,941 



X 
X 

X 
X 
X 
X 
X 
X 
X 



X 
X 
X 
X 
X 



USENET 



Table 2. Profile of Document Sample 



Abstracts 
Bills 

Brochures 

Dictionaries 

Drafts 

Essays 

Hearings 

Lists 

Monthly Reports 

Policies 

Public Laws 

Recommendations 

Statements 

Testimonies 



Announcements 

Biographies 

Bulletins 

Digests 

E-Mail 

Fact Sheets 

Humor 

Lyrics 

Newsletters 

Press Releases 

Publicity 

Reports/Papers 

Summaries 

Tu/lorials 



Articles 


Bibliographies 


Books 


Briefs 


Charters 


Conferences 


Directories 


Documentation 


Editorials 


Encyclopedias 


Glossaries 


Guides 


Indexes 


Joumals 


Manuals 


Minutes 


Notes 


Poetry 


Profiles 


Proposals 


Quotations 


Readme Files 


RFCs 


Standards 


Surveys 


Theses 


Weather 


Workshops 



The initial document collection was created often as the result of directed searching, i.e. one 
document or information source would point to another. This introduces a bias into the 
collection, but does not prohibit preliminary analyses. To reduce the bias, a second collection 
will be gathered using automated methods developed by project staff. 
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Preliminary Analysis 

One hundred documents from the collection were selected for manual analysis. Inforaiation 
gained during this phase assisted development of software to perfonn automated document 
analyses, as discussed later. 

Pioject sUiff examined each document to determine its characteristics and create a simple 
cataloging leconi. Not surprisingly, the completeness of information useful for cataloging the 
documents ranged greatly- Some electronic journals, for example, provided considerable 
descriptive data (e.g., title, volume and issue numbers, date. International Standard Serial 
Number) whereas other document types had none. 

Of the one hundred documents, 96 provided some son of information at the head of the file, 
before the text proper, 30 included additional inforaiation at the end of the file, following the 
text proper. Ninety documents had an identifiabk title, but only 73 had an identifiable author. 
Fewer yet, only 64, had any kind of date (table 3). 



Table 3> Bibliographic Data in lOO-Document Sampie 

Info, at Head info, at ^^il 
No. of File of File Title Author Date 

100 96 30 90 73 64 

Analysis of FTP Sites 

The TCP/IP protocol suite provides the File Transfer Protocol, allowing the transfer of 
electronic files among remote computers. A feature of this protocol allows users to log 
on to remote computers on which they do not have an account as an "anonymous" user. 
Users can traverse the computer's file structure, display directory and file names, and 
initiate the transfer of files from or to the remote site. The File Transfer Protocol 
prevents users from accessing other portions of the computer's file system. 

Usmg FTP, system administrators can designate computers as anonymous FTP servers, 
that is, computers allowing anonymous FTP access to a store of files. The File Transfer 
Protocol greatly facilitates the exchange of information among Internet users. 
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Method 

Investigation of electronic documents was twofold: (1) manual collection and analysis, 
and (2) computer-assisted statistical analyses and automated categorization. Each of 
these methods is described in the following sections. 

File Collection and Analysis 

•nie early focus of the project was to collect sample text documents from Internet 
sources. Project staff used an array of resources to discover the whereabouts of 
electronic text, including printed books, journal articles, and newsletters; online 
electronic pubUcations and lists; information discovery tools such as WAIS (Wide Area 
Information Server) by Thinking Machines Corpc« ion. Gopher by tiie University of 
Minnesota, and archie by McGiU University; hypertext programs; electronic conferences; 
e-mail; and online browsing. 

Project staff sought to categorize and quantify the information available via FTP sites 
automatically. This investigation was facilitated by data collected by the archie service, 
developed by Peter Deutsch,and Alan Emtage of McGiU University. The archie service 
is an early entry into ti»e wide-area information discovery. In short, the archie 

service has developed software tiiat attempts to discover anonymous FTP sites and their 
contents. The software initiates an anonymous FTP logon at Internet host sites, cycling 
through the entire list of sites approximately once every thirty days. If the anonymous 
FTP logon is successful, the software executes a recursive listing of the FTP site's 
directories, tiius obtaining a list of every available file at the site. The file names 
extracted from die FTP sites are stored in a file and mounted in a searchable database. 
Users of the archie service can search the database for file names, and the system will 
provide the Internet address for sites containing files whose names match the user's 
query. 

The archie service is a ready source of information about FTP sites and provides data to 
generate a statistical snapshot of Internet resources. The file containing the list of FTP 
sites and the file listings is itself available via FTP, and project staff obtained it for 
processing and analysis. Project staff manipulated the archie listing data to create a 
database containing fields and data elements as shown in table 4. 
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Table 4. Data Fields and Sample Data Elements 
Stte Path Name Size Date 



Extension Compressed 



a.cs.uiuc.edu pub/Loif: 

a.cs.uiuc.edu pub/Leif: 

a/;s.uiuc.edu pub/Leif: 

a.cs.uiuc.edu pub/Leif: 

a.cs.uiuc.edu pub/Leif: 

a.cs.uiuc.edu pub/Leif: 



README.DIST 

compress.tar 

diff-18.52.tar.Z 

leif-doc.tar 

leif.tar.Z 

svmiink.tar.Z 



1918 Feb 27 .DIST N 

133120 Mar 17 .tar N 

35049 Mar 28 .52.tar.Z Y 

174080 Mar 28 .tar N 

578618 Feb 9 .tar.Z Y 

1807 Mar 28 .tar.Z Y. 



To discover trends in the growth of FTP sites, we obtained this data periodically. This 
sampling revealed rapid growth in the number of FTP sitjs during the time of this study, 
the number of files available at these sites, and the amount of data stored on magnetic 
disk (table 5). 



Table 5. Growth of FTP Sites 



Date 


No. Sites 


+(%) 


No. Files 


+(%) 


Size (GB) 


+(%) 


1/92 


829 




2.089.544 




101.02 




8/92 


1.044 


25.93 


3.059.689 


46.43 


165.05 


63.38 



To begin to get a sense of the make up of these FTP sites, we selected 20 sites at random 
for closer analysis (figure 6 and table 6). This sample clearly shows a wide range of 
profiles by every measure, including total number of files at a site (from 12 to 38,440), 
the total amount of data stored (from 104,969 to 913,679,044 bytes), the largest file 
(from 45,056 to 28,437,472 bytes), and average file size (8,747 to 2,530,930 bytes). The 
distribution of data among the sample sites is uneven, for example, csam.lbl.gov has only 
57 flics, yet it contains the largest file in the sample (28,437,472 bytes) and has the 
largest average file size (2,530,930 bytes). In contrast, the largest site in the sample, 
lth.se, has both the most files (38,440) and the most storage (913,679,044 bytes), but a 
comparatively low average file size (23,768). 
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a.cs.uiuc.edu 


aiwnive.cis.onii/-auiw5.cuu 


boombox jnicro.umn.edu 


csamJbLgov 


Ac\ ric itr^nn cdu 


ftp.cicaindian&.;xlu 


gein.staclLurc.tiic.nl 


uu Dcap. viciiiMjii. wiiu 


jhname.hcf.jhu.cdu 


lth.se 


meritcdu 


nicjnrjiet 


okccffe.cs.bcikeley.cdu 


paul.nitgers.edu 


lesearchatLcom 


sbemp.cs.ucla.cdu 


suna.cx.cdu 


tiirbo.bio.nct 


uoo.u(n).«iu 


watcgLwaterloo.eou 





Figures. 20 Sample Sites 



Table 6. Survey of 20 Sample FTP Sites bv Number of Fiies 



Largest Average File 



SHe Name . 


No. RIes 


Total Bvtes 




/Rvtes^ 


Ith.se 


38.440 


913.679.044 


io.o*w./oo 


23 768 


research.att.coni 


0,102 


257.800.968 


0.7d2.d4o 




archive.cis.ohio-state.edu 


8.843 


669.287,526 




75,685 


merit.edu 


1.696 


147,797,001 


O CAii 1Q1 


87,144 


ftp.dGa.indiana.edu 


1.475 


167,161.346 


2,052,42:: 


113,329 


hubcap.clenison.edu 


726 


75,764,452 


5,4r ;54 


104,358 


a.cs.uiuc.edu 


459 


65,460,295 


6,097,773 


142,615 


turtx).bio.net 


390 


16,851,476 


750,368 


43,208 


boombox.micro.umn.edu 


382 


36,239,511 


2,047,933 


94,867 


dsi.cis.upenn.edu 


134 


6,102,098 


815,261 


45,538 


oem.stack.urc.tue.nl 


142 


13,309,519 


1,081.976 


93,729 


okeeffe.cs.berkeley.edu 


115 


18,078,337 


3,853,003 


157,202 


r>ic.mr.net 


124 


9,552,240 


1,854,848 


77,034 


watcgl.watertoo.edu 


124 


3,352,867 


1,033,077 


27,039 


shemp.cs.ucla.edu 


58 


8,393.452 


1,696,416 


144.714 


csam.bl.gov 


57 


144,263,025 


28,437,472 


2,530,930 


paul.rutgers.edu 


19 


1,638,718 


602.699 


86,248 


suna.osc.edu 


18 


1,574,391 


342,822 


87.466 


uop.uop.edu 


16 


4,174,683 


784,987 


260,917 


ihname.hcf.jhu.edu 


12 


104,969 


45,056 


8.747 
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The largest 40 FTP sites arc shown in table 7. At ths time of our sampling, the largest 
FTP site on the Internet in terms of total files and total storage was src.doc.ic.ac.uk; the 
largest file, "db.pag" (1,846,821,888 bytes), was also at this site. These 20 largest sites, 
or 2% of Internet FTP sites, account for 57% of the available files and 38% of the 
storage, again revealing the disproportionate distribution of data and the significant 
contribution made by several large sites. 
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sfcdoaic^.uk 

cipo«a.»«lKh.incgitt.ca 
mc»un.«u.n«t 

M.IUJis.fcyolE>-u.«c.ip 

galtkMp«r.dec.ooni 

ftp.uu.net 

piaza.aametedu.au 

ameoe.unhpadertxxn.de 

ttts.ntf.gov 

amx.oc.utexas.edu 

arratic.bradley.edu 

ipcl .rTzn.uni-hannovef.de 

tth.se 

tauU3.intormatik.uni-ertanQen.de 

C5.ubc.ca 

arp^^.edu.au 

rusmvl .ruft.uni-stuttgartde 

rs3.hrz.th-darm»tadtde 

armgw.sra.co.jp 

cs.orstedu 

gmdzi.gmd.de 

wortd.std.oom 

nge(.acs.oakland.edu 

cs.dal.ca 

sunic.sunetse 

exportlcs.mitedu 

samba.acs.unc.edu 

k!h.se 

ftp.uni-M.de 

sunO.urz.uni-heideibefg.de 
nz20.rz.uni-l(ar1snjhe.de 
swdsn/.edvz.univie.ac.at 
cs.tutfi 

theu.iis.u-tolcyo.ac.ip 

uxc.cso.uiuc.edu 

x1 1 .intofmatDic.uni-dortmund.de 

Odf.bath.ac.uk 

Total 



170.966 

147,173 

131^62 

100.483 

76^ 

67^ 

67.100 

65.135 

50.506 

54.046 

49.416 

40.792 

40.550 

38.687 

38.511 

38.440 

35.091 

33.744 

32.142 

28.963 

28.953 

26.033 

25.818 

25.689 

24.653 

23.5C2 

23.075 

22.394 

21.548 

21.428 

20.400 

20.109 

19,492 

18.871 

18.657 

18.583 

18.380 

17.727 

17,048 

1P.S98 

1.-^.937 



7,923209.150 

6.030,051^ 

5.100,556,552 

1.065.068.972 

4.022,047.707 

289,201334 

4.270.830.040 

2.237389.271 

2,689.716.008 

3.677.083.744 

2.486.320.000 

102.695.505 

478.590.134 

987.391,765 

1,291.990.465 

913.679.044 

2.214.839,896 

1,460.556.438 

126.915.618 

1.573.641,267 

1,256.056.195 

953.046.411 

695.549.118 

572.321.306 

920748.336 

1.156,059.055 

56.928.511 

437.927.999 

598.553,818 

1,692,007.47P 

544.148.043 

1,550.398,950 

1,115.669.547 

464.280,390 

1,842,921.999 

579.138.889 

1.175,014.496 

329.145,305 

1.236.901.481 

054.559,680 

67.191. 24 V96r* 



1.846.821.888* 

30.121,209 

30,121.200 

i!^.0d2^ 

24.169.327 

12.886.016 

44.877.484 

25.518.080 

10.573.106 

30.121.209 

11.534.336 

5.124.040 

4.841.472 

5.458.229 

33.144.095 

13.344.768 

12.881.920 

20,200.637 

2.803.093 

46.097.964 

18,361.475 

18.446.065 

14.214.985 

7,721.695 

11,150,037 

2.104.156 

I, 584,152 
8,438.192 
13,221.021 
30.121.209 
7.178.829 

II, 644.477 
13,221.021 
14.950.809 
19.128.073 
92.053.575 
27,606.515 
8.575.817 
13.221.021 
6,656.138 



46.344 
41.033 
30.612 
0.728 
52,315 
4,209 
63,782 
34.350 
45.109 
68.052 
50.312 
2.517 
11,802 
25.522 
33.548 
23.768 
63.117 
43,283 
3.048 
54.332 
43.382 
36.609 
26.040 
22.278 
37.348 
49,189 
2.467 
19,555 
27.777 
78.962 
26.673 
77.099 
57,237 
24.602 
08.779 
31,164 
63.928 
18.567 
72.554 
58.211 



• Largest file at Internet FTP site: /ic.doc^vhols/db.pag. 

- The top 20 Internet sites account tor 57% of the available files and 38% of the storage. 
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Directories, Paths, and File Names 

Collectively, the Internet's anonymous FTP sites may be viewed as an archive or 
"library" of electronic information. Project staff investigated the methods used to 
classify, describe, and facilitate the location of and access to information at these sites. 

Apart from die FTP site names (IP addresses), other indicators of the type and nature of 
infomuition available at the site include the directory names, path names (a series of 
directory names), and the individual file names. Minimally, any particular file will have 
a file name, directory name, and site name associated with it. Each of these names may 
provide meaningful information about the nature and contents of a file. In aggregate, 
these names may produce a cogent hierarchy of descriptors or they may be nearly 
unintelligible to anyone but the creator of the directory/path/file-namc structure. 

The directory and path names provide access points to the information contained at the 
FTP site. Project staff examined the granularity of these access points (table On 
average, a typical file has fewer tiian tiiree (2.47) assor:ated content indicators, ii.r:luding 
the file name. This indicates that the hierarchical file structure at most FTP sites is rather 
shallow. This level of granularity provides minimal aids for describing or, conversely, 
discovering information. 

Table 8. Directories at FTP Sites 



Sites 1.044 

Directories 192.446 

Directories/site (avg.) 185.22 

Top-level directories 4,861 

Top-level directories/site (avg.) 4.68 

Maximum directory nodes* 20 

Average directory nodes* 2.47 



• Number of nodes in directory path including file name (std 1.26). 
Readme and Index Files 

FTP sites may contain text files that provide additional descriptive information about the 
contents the site, a particular directory, or particular files. These informational files are 
often named "readme/* "index," or some variation thereof in combination with other 
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Characters. The wide range o' file names is evident from samples selected from the site 
wuarchive.wustl.edu (figure 7). The value of these infonnational files can vary greatly 
depending on the completeness, clarity, and currency of the descriptive information 
provided. Manual analysis of the contents of readme and index files showed a low 
coticlation between contents of the files and the file names present in the related 
directoty. 



#README# 


aEADME-5.00.17b 


master-index.Z 


OOREADME 


read_me.nr 


old.index 


OOreadme.lst 


read_me.nrZ 


rfc-index.txt 


aaaread.me 


read_me.txt 


VR.Index 


asteroids.readme 


READ„ME.Z 


OOindex.022891 


dk)cs.readme 


xfig.README 


aborig-hist-jml-index.txt.Z 


nfread.me 


00-index.tst 


RLEINDEX.080492 


READ-ME 


00-index.txt 


diskindex 


READ-ME-FIRST 


00-indexZ 


INDEX.OSFDOCS 


READ-ME.txt 


Index 


Index^ip 


READ.ME 


index.doc 


INDEX.statistics 


read.me! 


index12.l2 


index16.S-14.Z 


r6ad.this.fir5t.Z 


INDEXTS.ZIP 




readme 


lastindex.Z 





Figure 7. Examples of Readme and Index File Names 



Project staff examined the frequency of these auxiliary informational files in a 20-site 
sample (table 9). Based on this sample, there is one rt adme file for every 3.5 directories 
and one index file for every seven directories. Thus, despite the potential utihty of these 
files, they occur infrequently. 
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Table 9. README and Index Files tn 20 Sample FTP Sites* 



Piles/ Readme's/ Indexes/ 
SHeName Dir's Dir. Readme's Indexes Dir. DIr 



ith.se 


1,970 


19.51 


A07 


1 14 


n ^ 


0 06 

V.ww 


archive.cis.ohio-state.edu 


531 


iD.OO 


lOi 


71 




0.13 


research .att.oom 


220 


A^ 

41.37 


CO 

OO 


lyo 


n n 

U.O 1 


088 


a.cs.uiuc.edu 


75 


6.12 


oo 
OO 


u 


A AA 
U.4^ 


0 00 


boombcx.micro.umn.edu 


65 


5.88 


51 


0 


U./o 


n nn 


nerit.edu 


62 


27.35 


l4 


A 

u 


n 

u.^o 


0 00 


hubcap.clemson.ddu 


46 


15.78 




r 
O 


fc. /*♦ 


0 11 


ftp.cica.irK)iana.edu 


38 


3o.o2 


c 
O 




0 1*^ 


084 


watcgl.waterioo.edu 


23 


5.39 


b 


A 
U 


n 9fi 


0 00 


dsl.cis.upenn.edu 


19 


7.05 


l4 


A 
U 


n 74 


0 00 


gem.stdck.urc.tue.nl 


18 


/,oy 


in 

lU 


u 


0 56 


0,00 


nic.mr.net 


14 


O.OO 


o 


2 


0.57 


0.14 


turt>o.bio.net 


12 


32.50 


3 


8 


0.25 


0.67 


okeeffe.cs.berkeley.edu 


11 


10.45 


2 


19 


0.18 


1.73 


shemp.cs.ucla.edu 


9 


6.44 


1 


0 


0.11 


0.00 


paul.rutgers.edu 


7 


2.71 


0 


0 


0.00 


0.00 


sam.lbl.gov 


7 


8.14 


9 


0 


1.29 


0.00 


suna.osc.edu 


6 


3.00 


2 


0 


0.33 


0.00 


cjhname.hcf.jhu.edu 


5 


2.40 


1 


0 


0.20 


0.00 


uop.uop.edu 


4 


4.00 


0 


0 


0.00 


0.00 


Totals 


3.142 




911 


444 







• For the 20 sample sites there is an average 1 README file for approximately every 3.5 directories 
and 1 index for every 7 directories. 



Types of Flies at FTP Sites 

Dctcnninin/^ the contents of FTP sites based on readme and index files is impractical, 
and the amount of information provided is insufficient to assist analysis of the aggregate 
FTP collection. Therefore, project staff sought to determine the composition of the 
aggregate FTP sites using automated methods. 
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The chief and most readily available guides to the nature and contents of files at FTP 
sites are the diiectory and file names. Drawing from the 20-site sample, project staff 
compiled a list of all path names (the complete hierarchical path for each file in the data 
set), which were then counted and sorted by frequency (table 10). (A directory name was 
coulited each time it occurred in a path for a file. Thus, whUe the /pub directory had the 
most associated files, it likely occurred only once in file hierarchy at any given site.) The 
directory names in this sample set are highly idiosyncratic but nevertheless representative 
of the type of information provided by hierarchical naming structures. 

To assess the correlation between directory names and file types, project staff created a 
Ust of the top 500 directory names drawn from a data set of 1.044 FTP sites. This list 
was manually reviewed, a subset of "meaningful" directory names was derived, and 
major categories of files types were established. Project staff obtained sample files from 
seleoed FTP sites containing key directory names in the file hierarchy. The files were 
examined, and correlations between file types and directory names were noted. This 
process was repeated, and the list of directory names was refined. 

The list of directory names served as the basis for a dictionary of regular expressions 
(rules allowing the matching of various combinations of upper- and lowercase characters, 
variant spellings, and partial character strings). This process was repeated to refine the 
dictionary and matching rules. The dictionary entries and matching rules appear in 
Appendix C. 
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Table 10. Top 50 Directory Nodes by Frequency from 20 
Random FTP Sites 





rfOCi. nonw 


Ff6Q« 


pub 


22.144 vokjmeSS 


1,668 


sys.sun 


15.777 gnu 


1.469 


volume90 


11.463 games 


1,408 


volume91 


8.554 mac 


1.3S5 


volum689 


8,534 sources.games.bugs 


1,315 


AfchiveVo!2 


8.056 sources.x 


1,305 


lists.sun-managers 


6.476 info-mac 


1.276 


4.3bsd-reno 


4.309 sources.unix 


997 


alt.sources 


3,957 lib 


943 


jun 


3.527 emacs 


846 


mar 


3.010 usrbin 


839 


may 


2,999 images 


786 


ArchiveVoil 


2,977 poskanzer 


785 


jul 


2.698 Makefile 


774 


jan 


2,562 sources.games 


752 


apr 


2.518 sys 


742 


aug 


2,505 unsorted 


731 


feb 


2,400 tcpip 


722 


dec 


2,387 ric 


709 


comp.sources.unix 


2.384 pc 


670 


nov 


2,122 elisp-archive 


652 


sources.misc 


2,120 unix\_util 


652 


sources.bugs 


1,786 win3 


649 


oct 


1.757 libc 


639 


seo 


1.733 TeX 


543 
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Using the data dictionary and matching roles, project staff developed software to parse 
diicctory path names, thus enabling automated classification of files based on analyses of 
attendant information. 

•nie matching roles were weighted to improve accuracy. For example, directory nodes 
farthest from the root dii«ctoiy were thought to contain more latent classification 
information then those nearer the root level. This assumes that the taxonomy of directory 
names is, in fact, logically, not just functionally, hierarchical and tending toward greater 
specificity. However, specificity and meaningfuhiesE are not correlatives. Filenames 
foUowing a decimal nunwration. date, volume, series, or other scheme (e.g., 910927.01, 
Spcc_#0.4.txt. v3n4) may indeed be named quite specifically, but the nanje has raeaning 
only in a larger scheme and does not rcfiect the content of the file. This dilemma may be 
apparent throughout or at any point in the directory structure. Matching is confounded 
by directory/path names that bear litde or no direct relationship with the contents of a 
directory node or file. 

Summary Analyses 

Two random samples of 20 FTP sites were extracted from the total then available from 
the archie listings file. The data was then parsed, yielding ^ the classification and 
statistical analyses shown in table 1 1 and figure 8. The percentage of file types for the 
two samples were very similar, giving a measure of confidence in the algorithm. 
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Tflhle 1 1 
i nuiv? 1 r 


Automated File Type Analysis 




Sample 1 


Sample 2 


Category 


(%) 


(%) 


System 


52.6 


54.2 


Source 


21.3 


21.4 


Text 


7.4 


7.3 


Unkrx>wn 


6.0 


7.2 


Game 


5.4 


3.8 


IniaQe 


2.4 


1.9 


PC 


1.8 


2.0 


Executable 


1.8 


0.6 


Data 


0.8 


1.1 


Font 


0.3 


0.3 


News 


0.2 


0.2 




Figure 8. Comparative Analyses of Two 20-Site Samples 



Final Report lo the U.S. Department of Education 



23 



Assessing Information on the Internet 

•nie rules for categorizing files were changed based on an analysis of the results of the 
two 20-sitc samples, and the categories were adjusted (figure 9). The file categorization 
program was run against the entire archie "Ustings" file of 1.044 sites. The results of this 
analysis appear in table 12 and figure 10. 



System 


Source 


Text 


Data 


images 


Games 


PC 


Executable files 


News 


Unknown 







Figure 9. File Categories 



Table 12. Automated File Type Analysis— 



1.044 FTP Sites 



Cateoory 


Files 




MBytes 




No. 


(%) 


No. (%) 




Source 


669.178 


22 


25.615 


22 


System 


636.581 


21 


31.653 


27 


Unknown 


630.492 


21 


35.889 


30 


News 


363,931 


12 


4.190 


4 


Text 


309,552 


10 


9.545 


8 


PC 


216,905 


7 


12.702 


11 


Data 


80,552 


3 


3.127 


3 


image 


78.579 


3 


6,169 


5 


Game 


41,269 


1 


2.026 


2 


Executable 


29.025 


1 


2.628 


2 



24 



Final Report lo the U.S. Deparuneni of Educaiion 



Toward Providing Library Services for Computer-Mediated Communication 



30 T 




knag* Gam* Ex«c. 



Figure 10. Number and Size of Flies by Type— 1,044 Sites 



Performance Analysis 

In general, the categorization and distribution of files in the final experiment was in 
keeping with expectations based on the two earlier sample sets. However, the number 
and percentage of files that could not be classified automatically increased, ranging fit)m 
,1% to 100% at a given site. This prompted an analysis of the performance of the 
algorithm. 

The experiment yielded statistical analyses of each of the 1,044 sites. Performance of the 
classification software was compared at two large, one medium, and one small FTP site 
(table 13). 



Table 13. Performance Analysis— Unknown Files 



Unknown 


Site 


Total 


Number 




Size (Bytes) 




wuarchive.wustl.edu 


147.-{65 


9,088 


6.2 


850,304,141 


14.1 


lth.se 


38.439 


604 


1.6 


45.987,046 


5.0 


export.lcs.mit.edu 


21,546 


14 


0.1 


3,221,515 


0.5 


ascwide.ascii.co.ip 


3.293 


341 


10.4 


29.138.247 


11.5 
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Analysis of 1.044 sites reveals a general trend: larger sites tend to have deeper and more 
meaningful hierarchies, thus enabling a higher percentage of files to be categorized 
automatically. A performance analysis based on the size of the FTP sites (in number of 
files and bytes) appears in table 14. 



Table 14 Performance Analysis— Files Automatically Categorized (%) 





0-100 




100-500 




500-1^ 


1,000-5.000 


>5.000 




All 




Jm 


No. By 


tes 


No. Bytes 


No. Bytes 


No. 


Bytes 


No. Bytes 


No. Bytes 


Unknown 


70 


72 


55 


52 


49 


49 


35 


34 


15 


22 


21 


30 


Source 


6 


11 


12 


16 


9 


10 


15 


17 


24 


27 


22 


22 


System 


8 


9 


15 


20 


12 


21 


14 


22 


23 


32 


21 


27 


News 


1 


1 


2 


1 


1 


0 


6 


2 


14 


5 


12 


4 


Text 


7 


3 


7 


3 


11 


7 


16 


8 


9 


9 


10 


8 


PC 


1 


1 


3 


2 


6 


5 


5 


7 


8 


15 


7 


11 


Image 


1 


1 


2 


3 


5 


4 


4 


5 


2 


6 


3 


5 


Data 


0 


0 


2 


2 


3 


3 


3 


2 


3 


3 


3 


3 


Games 


0 


1 


1 


1 


1 


1 


1 


2 


1 


2 


1 


2 


Exec. 


4 


2 


1 


1 


3 


3 


3 


2 


3 


3 


3 


3 



Examination of sites with a high percentage of unknown files, such as cs.utexas.edu 
(table 15), reveal typical problems: shallow directory structures and highly idiosyncratic 
naming conventions. These two factors primarily account for the higher incidence of 
unknown files at small sites. 



Table 15. Analysis of Site cs.utexas.edu 

Jm — 



Unknown 
Text 
Exec. 
Total 



No. 


(%) 


Size 


(%) 


311 


85.7 


27.223.751 


84.0 


51 


14.0 


5.115.143 


15.8 


1 


0.3 


53,248 


0.2 


363 


100.0 


32,392.142 


100.0 



•> J 
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Cataloging Experiment 

A second goal of this research was an analysis of the theoretical and applied cataloging 
problems associated with electronic information available over the Internet. Based on the 
taxonomy earlier established, this investigation focused exclusively on electronic files, 
infonnation objects whose essential nature, whetiier for storage, transfer, or use, is 
electronic. 

Current MARC (MAchinc-Readable Cataloging) records enable the creation, exchange, 
and subsequent use of machine-readable descriptive cataloging data for a wide spectrum 
of media, including books, serials, audiovisual materials, maps, musical scores, realia, 
and computer files. However, the applicability of the MARC cataloging model to the 
types of electronic information existing on the Internet was unknown. A systematic 
experiment was devised co ascertain (1) difficulties encountered by cataloging Ubrarians 
in determining bibliographic data based on an examin-^.tion of electronic information 
objects, and (2) deficiencies in (a) tiie USMARC format for computer files or (b) the 
Anglo-American Cataloging Rules, second edition, revised. 

Hypotheses 

This cataloging experiment tested these hypotheses: 

1. The current USMARC Computer Files Format and Anglo-American Cataloguing 
Rules, second edition, revised, chapter 9, Computer Files, are adequate for creating 
descriptive cataloging records for electronic file resources on the Internet. 

2. Electronic file resources on the Internet contain sufficient data elements for creation 
of minimal-level cataloging records. 

3. Catalog records can provide essential access infonnation for electronic file 
resources on the Internet by incorporating selected fields from the USMARC 
Format for Holdings and Locations. 

Methods 

The hypotiieses were tested by cataloging librarians who attempted to create catalog 
records for actual elr.ctronic information objects obtained from Internet sources. Project 
staff assembled a collection of computer files for this experiment using manual and 



Final Report to the U.S. Deparuneni of Education 



27 



Assessing Information on the Internet 

automated methods to minimiz- bias and ensure a heterogeneous mix. The collection 
contained 300 files representative of files found on the Internet. The test collection 
focused on text files, which account for approximately 10% of files on the Internet but 
comprise sUghtly more than half of the files in the test coUection. The text files include 
electronic books, journals, newsletters, poetry, essays, lyrics, guides. Usts. papers, 
reports, legislation, and a range of informal. unpubUshed materials including Usenet 
newsgroup archives. 

The remainder of tt.e test collection consists of various types of software and data files 
such as source code, programs, games, images, and font files. These files are present in 
the coUection in roughly the same proportions as they exist on the Internet, as determined 
by our earlier sampUng; thus, source files predominated. 

Items were not selected for inclusion in the test collection based on their merit as 
candidates for cataloging. The experiment was to test whether the files could be 
cataloged, not whether they should be cataloged. 

To ensure sufficiently rigorous testing and to minimize difficulties encountered by any 
single cataloger, each computer file was to be cataloged by three different catalogers. 

The 300 experimental files were numbered COl to 300 and randomly sorted into ten 
groups of 30 files each. This process was rcpe»ued to yield 30 groups of 30 files; each 
file occurring in three different randomly sorted ^Toups. If each file were cataloged, this 
would yield 900 catalog records (3 x 300). 

For each computer file in the experimental collection, project staff created an and 
ancillary infonnation file, numbered 001 to 300. which was available to participants in 
the experiment. Tlie information files contained data related to its associated computer 
file such as the size of the file in bytes, the original file name, the source from which 
project staff obtained the file, and additional information for use by project staff only. It 
was though tiiat this basic information about the file would generally be available to 
catalogers. It was Moreover, it was necessary to provide the file names, which had been 
changed to facilitate management of the experiment. 

R qulrements for Participation 

Participants for the cataloging experiment were solicited via a "Call for Participants" 
which was posted to several electronic conferences. Pr^ect staff made wvery effort to 
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ensure widespread opportunity for participation. Responses were received from 
librarians throughout the world, including Australia, New Zealand, and Hong Kong. The 
published requirements for participation are given below: 

• Participants should have an MLS degree or equivalent, experience cataloging 
computer files, and a working knowledge of both the USMARC Format for 
Computer Files and the applicable cataloging rules {AACR2R, chapter nine), 

• Participants must be willing to catalog 30 computer files within the three-week 
time-fi^Ti:.^ of the experiment from May 1 1-29, 1992- 

• Participants must have Internet access, although a limited number of non-Irtemet 
sites will be selected, if possible. 

• Participants must have access to a word-processing system tiiat can produce ASCII 
text files. 

• Participation is NOT limited to OCLC-mcmber libraries, and online access to 
OCLC is NOT required. 

Thirty-seven librarians responded to the Call. Thiny individuals or teams were selected 
as primary participants; the remainder were considered auxiliary participants. On 
average, tiie 30 primary participants had tiirec years experience cataloging computer 
files, although experience ranged from one to 12 years. 

Experimental Procedures 

Participants were provided with guidelines and instructions (Appendix D). Insofar as 
possible, all communications and file exchanges related to die experiment took place via 
the Internet.^ ^ This communication media was augmented, when necessary, by phone. 
Fax, and U.S. mail. 

Each participant was assigned an identification number from 01 to 30 (auxiliary 
participants were indicated by die letter "a," e.g., Ola). The identification number 
corresponded to a similarly numbered set of 30 randomly genera ted sets of 30 numbers 
from 001 to 300. Using the File Transfer Protocol (FTP), each participant was to obtain 
the appropriate set of numbers from an 0(XC computer. 
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Each number in the set corresponds to a sinailarly numbered computer file to be 
cataloged. The computer files were named 001 to 300, with the file extension .obj (for 
"object"), and each associated information file was named 001 to 300, with the extension 
info (for "information"). 

Participants were instructed to retrieved the assigned object aid information files from an 
OCLC computer using the file transfer protocol. Project staff provided a records 
template. The record template contained the valid fixed-field mnemonics and variable- 
field tags for the Computer FUes format, with the addition of field 852 ftom the 
USMARC Format for Holdings and Locations. Participants were to complete the record 
using whatever cataloging aids were available to them and submit the completed record 
to OCLC, again using the file transfer protocol. A completed record appears in 
figure 11. 

In addition, participants were requested to complete a log file for each item cataloged, 
and to record in this file the number of the object file and the time required for 
cataloging. (Optionally, participants could record comments, suggestions, or problems 
related to the object, the cataloging rules, or the MARC format. A sample log file 
appears in figure 12. 

Audience: e BibM.m Ctry:xx Dates: 1988. Dat{p:s 
Desc a Enclvl:K File:d Frequn:n Govt pub: 

Ung:eng Pubst: Reguir: Source: d Type:m 

040 TXI 

100 1 Haynes. Robert. ^ „ ^, 

245 10 Sentinels In the sky $h computer file : $b weather satellites. $n Part I 

/ by Robert Haynes. 

250 Updated 8-1 4-88. 

256 Computer data (1 file : 16394 bytes) 

260 $c 1988. 

516 Text file (report). 

538 Online access via Internet. 

500 Title from file caption. . 1 1 u j e. . ^ «k« i ^ 

520 Describes the history and development of weather satellrtes in the Unrted States, the roles 
of NASA and the NOAi\ in designing them and administering them, and explains their usefulness 
in relation to oceanography, fisheries, and other areas and in predicting severe weather, rainfall. 

852 ' $z Internet address: $a ames.arc.nasa.gov $b pub/SPACE/SPACELINK $c 6.6.4 
Figure 11. Sample Bibliographic Record 
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10:26 

Object number: 006 
Time (min.): 120 

036 1 initially used this field for the filename, but then after looking at it I decided that it wasnl 
much use without the rest of the path name, so I took it out. 

256 The term computer data seems to indicate some sort of coded data. Maybe there should be 
a term such as "Text file" to indicate a text file that is simply stored electronically. Also, the 
number of bytes doesnl have the same meaning as the number of pages. You would want to 
know the bytes to know how much room it will take up in your disk space, but for a text file you 
woukJ want to know how many pages there are to read. The no. of bytes ooukJ change if there 
was text formatting and graphics Involved, while the actual amount of text woukJ be the same (I 
think). 

516 It seems that the 256 and 516 couW be combined into one field. Mayt>e leave out the 256 
and include the size of the file in the 516. 

852 1 think that if this infornration is going to make any sense to anyone we need to have labels 
or free text telling the user what portion of the address or filename is in each subfieW. Also, the 
public note that I put first coukJ be put last if the fiekJ had an appropriate label in a PAC display. 
If we're going to use this field the way it is we shoukJ redefine the existing subfieWs or add new 
ones to use for electronic addresses and filenames. 

Rgure 12. Sample Log File 



Experimental Results 

Of the 300 electronic files in the test collection, one or more bibliographic records were 
created for 291 (99.7%). For these objects, a total of 714 (79.4%) records were created; 
650 (72%) log files were created for 291 (97%) objects. 

Analysis 

The bibliographic records created were analyzed automatically and manually. 
Automated methods determined the occurrence of a particular field, the length of the 
field, and the degree of similarity among identical fields when more than one record was 
created for a single object. 

The following three scores were obtained algorithmically for each set of records related 
to a particular object: 
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1. Similarity— For each object, how similar are the contents of identical fields 
(character by character)? (This score can only be obtained when two or more 
records were created for the same object, thus allowing comparison.) 

2. Congruence— If a field was used by a cataloger. how often did another cataloger 
also use that field? (This score can only be obtained when two or more records were 
created for the same object, thus allowing comparison.) 

3. Frequency— How often was any given field used to describe an object? 

•niese scores were then summarized and tabulated for the entire test collection 
(tables 16-18). 



Table 16. Summary Scores for Test Collection: 
Fixed Fields 



Field 



Score* 



Audience 
Bibliographic level 
Country of publication 
Dates 

Date type 



Descriptive cataloging form 

Encoding level 

File: Type of computer file 

Frequency 

Government ixjblication code 



87 


45 


18 


88 


93 


85 


60 


84 


69 


64 


92 


83 


84 


78 


64 


97 


94 


88 


69 


85 


69 


91 


93 


85 


91 


56 


31 


80 


10 


1 


90 


91 


81 


87 


32 


18 


85 


32 


19 


97 


94 


88 


92 


94 


88 



Language oode 
Publication status 
Regularity 

Source: Cataloging source code 
T ype of record 
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Table 17. Summary Scores for Test Collection: Variable Fields 

Score 



rwio 




1 


2 


3 


020 


Irtemational Standard Book Number 


32 






022 


International Standard Serial Number 


61 


4 


3 


037 


Stock Number 


29 


28 


11 


040 


Catak)ging Source 


18 


65 


38 


041 


Lanouaoes 




A 




043 


Geographc Area Codes 


83 


1 


18 


100 


Main Entry Heading. Personal Name 


28 


110 


Main Entry Heading. Corporate Name 


49 


8 


2 


130 


Main Entry Heading. Unifonn Title 


45 


1 




211 


Acronym or orx)nenea i nie 




1 




214 


Augmented Title 




1 




240 


Unifom) Title 




1 


93 


245 


Title Statement 


82 


97 


246 


Varying Forms of Title 


61 


8 


1 


250 


CWt4ftAn Of of AnnAPtf 
CQuiOn Olal6iil6m 


14 


7 


256 


Rie Characteristics 


77 


81 


65 


260 


Imprint 


62 


86 


73 


265 


Scu'Ce for Acquisition 




1 




300 


Phy?5ical Description 




22 


6 


OiC 

ClO 


rreciuencY 




7 


2 


362 


Numeric and/or Alphabetic. Chronotogical. or Other Designation 


54 


11 


7 


440 


Series Statement, Title (Traced) 




2 


1 


500 


General Note 


29 


88 


78 


503 


Biblk)graphic History Note 




2 




DW 






3 


2 


505 


Formatted Contents Note 


36 


5 


1 


506 


Restrictions on Access Note 




6 




516 


Type of File or Data Note 


52 


50 


22 


520 


Summary, Abstract. Annotation, Scope, etc.. Note 


64 


37 


15 


521 


Tarqet ^idience Note 




9 


1 


530 


Additional Physical Form Available Note 


34 


4 




535 


Location of Originals/Duplicates 


45 


11 


3 


538 


Technical Details Note 


82 


64 


580 


Linking Entry Complexity Note 


74 


1 




700 


Added Entry, Personal Name 


20 


9 


710 


Added Entry, Corporate Name 


70 


33 


15 


711 


Added Entry, Conference or Meeting Name 


47 


1 




730 


Added Entry, Uniform Title 


5 


2 


740 


Added Entry, Title Traced Differently 


60 


26 


7 


753 


Technical Details Access to Computer Files 




8 


2 
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Table 17> Summ ar Y Scores tor Test Collection- Variable Fields (continued) 

Score 




Table 18, nelds Occurring Once 

Field Name 

010 Library of Congress Control Number 
036 Original Study Number 
045 Time Period of Content 
111 Main Entry Heading. Conference or Meeting Name 
210 Abbreviated Title , 

Key Title 

Current Frequency 
Subscription Price 
Organization and Arrangement 
Series Statement, Not Traced or Traced Differently 

502 Dissertation Note 

51 0 Citation/Reference Note 

522 Geographic Coverage Note 

524 Preferred Citation of Described Materials Note 



536 


Fundina Information Note 




537 


Source of Data Nott 




556 


Informatton about Documentation Note 




565 


Case File Characteristics Note 




573 


(not valid) 




582 


Related Computer RIes Note 




583 


Actions 




590 


Local Note 




622 


(not valid) 




772 


Parent Record Entry 




776 


Additional Physical Forms Available Entry 




785 


Succeeding Entry 




787 


Nonspecific Relationship Entry 




800 


Series Added Entry, Personal Name/Title 




830 


<;<.riAc ArtdAri Entfv. Unifonn Title 




32 



222 
310 
350 
351 
490 
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Interpretation of Scores 

The scores obtained by automated analysis must be interpreted in light of the following 
overarching factors: 

1. Although the participants had experience cataloging computer files, they generally 
lacked experience cataloging electronic files of the sort included in the experimental 
collection 

2. Some participants lacked experience cataloging serial materials 

3. The participants were unfamiliar with some of the experiment's guidelines, 
particularly those relating to location, access, and acquisition information, or the 
suggested guidelines provided inadequate direction 

4. In some cases, technical problems confounded the cataloging task 

Despite these limitations, the results of this experiment reflect a substantial amount of 
empirical data provided by competent and experienced professionals. 

Rxed Fields 

With the exception of date fields, fixed-field data consists of single-character codes, thus 
yielding high similarity scores (score 1). However, "countij',*' "dates," and "encoding 
level" exhibit low similarity scores of 60, 64, and 69, respectively. Despite the 
likelihood that fixed-field elements will be coded similarly, only seven of the 15 fields 
occurring in the test collection scored above 90 for congruence (score 2). This indicates 
that catalogers disagreed whether a field should be included in the record. 

The "dates" field illustrates the opposite phenomenon, that is, despite high congruence 
among catalogers (score 2: 92), the coding of the field was relatively dissimilar (score 1: 
60). This may indicate difficulty in determining dates related to computer files. 

Variable Fields— Authors and Titles 

Scores for variable fields exhibit greater disparity. For score 1 (similarity), no variable 
field scored above 90. Two key fields, 100 (Main Entry Heading, Personal Name) and 
245 (Title Statement), scored 83 and 82, respectively. All other similarity scores were 
below 80. 
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Tht similarity scores for the 100 and 245 fields indicate some difficulty deteimining or 
recording the authors and tides of computer files. The 245 field is the only field required 
to be in the bibUographic record, and this is reflected in score 2 (congruence), 97. 
However, for this field a frequency score of 93 (score 3) must be interpreted as lower 
than desired. Minimally, every record should have a title field, which may contain the 
file name itself iAACR2R. 9.1B3). 

Field 100 exhibits different characteristics. Although the similarity score is relatively 
high (83), score 2 (congruence) and score 3 (ficquency) are low: 28 and 18, respectively. 
Thus, when two or more cataloged recorded a personal name as a main entry heading, 
the similarity of the entries was high. However, score 2 (28) may indicate difficulty in 
determining personal names as authors. This is corroborated by score 3, frequency. 
Field 100 appears in only 18% of the records, indicating that this information is often 
lacking or difficult to identify in the information objea itself. 

Notes Fields 

Not surprisingly, notes fields were thought to be valuable (e.g., field 500, score 2, 
congraence, : 88; score 3, frequency: 78), but the contents of the fields varied greatly 
(e.g., field 500, score 1, similarity: 29). Much of the information provided in the 5XX 
fields related to subscription or acquisition information, which assumes even greater 
importance in an electronic, networked environment. The low similarity score may 
indicate the need for additional fields or subfields to record information now relegated to 
notes fields. 

Location and Access 

Two fields could meet the need for expressing location, access, and acquisition 
information and thereby lessen the reliance upon ftec-text notes fields: 037 (Subscription 
Address) and 85X (Electronic Location). With format integration, filed 037 will 
subsume field 265 (Source for Acquisition). This field could record subscription 
inforaiation and instructions, which is particularly important for electronic serial 
pubUcations. A new 85X field, modeled after the existing 852 field, Location/Call 
Number, could provide coded location and access information. (For this experiment, 
field 852 was used for electronic access.) 
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Scores for these two fields reflect the need for additional cataloging guidelines and 
instruction: field 037, score 1 (similarity): 29, score 2 (congruence): 28, score 3 
(frequency): 1 1; field 852, score 1 (sinularity): 57, score 2 (congruence): 76; score 3 
(frequency): 54. In both instances, similarity was unsatisfactorily low, indicating 
difficulty in determining or recording the required data. For field 037, the low score 3 
(11) may be acceptable, because this field only pertains to subscription materials, which 
comprised only a portion of the test collection. However, for field 85X, the score 3 (54) 
must be considered low; to be truly effective, all records should contain location and 
access information for remotely accesses electronic files. In the case of serial 
publications, field 85X would record the location of archived files or individual issues, if 
available. 

Recommendations 

The findings of this project reveal aspects of electronic information objects available via 
the Internet, provide a taxonomy of file types available via FTP, and, through repeated 
application under test conditions, provide a substantive body of data on the suitability of 
conventional methods for providing bibliographic description and access. 

Clearly, the InteriiCt is a rapidly growing environment that facilitates and encourages the 
creation and dissemination of electronic information objects. As network access 
broadens, data storage costs drop, and bandwidth increases, the problems of discovering, 
accessing, and using information on the Internet will likely compound in the absence of 
additional information management tools and services. 

Experimental methods and systems such as WAIS, Gopher, and archie begin to address 
the problems of network information management; continued research and development 
of these and other systems are warranted at this early stage of network development and 
deployment. 

To date, remote-access electronic information objects and network information 
management systems are not well integrated within existing library infrastructures; the 
reasons for this are many, among them: lack of Internet connection, lack of awareness of 
electronic information, lack of value of electronic information objects, and the difficulty 
of locating, accessing, and using electronic information. 
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Libraries must continue to provide value-added services to the nation's growing body of 
electronic information objects, systems, and services. While aspects of this electronic 
information collection— mutability, lack of fixity in a medium, remote accessibility- 
require adjustments in procedures for cataloging description and access, they do not 
argue for the abandonment of existing methods. To the contrary, the value of the nation's 
existing infrastracture of Ubraries, Ubrary systems, and local, regional, and national union 
catalogs must be leveraged for the information needs of the future. 

Libraries stand ready today to begin or continue the process of providing bibliographic 
control for remotely accessed information objects. The value of information on the 
Internet varies widely, and its usefulness is often best determined by the individual user. 
However, even as not all print materials are collected by all libraries, neither should all 
electronic files be cataloged. Experience gained as a course of this project indicates that 
the actual body of formal, published information is actually rather small when compared 
with the amount of information available. 

As with print and other media, libraries can continue to provide the value-added service 
of selecting materials for description and access, or inclusion in a collection, whether it 
be local or remote and dispersed. 

As a practical starting point, libraries could create bibliographic records for electronic 
information objects produced by the facult>' of staff of tiicir home institutions. By 
creating such records, complete with location and access information, libraries help 
assure broad awareness and access to the work products of the institution. When 
contributed to a searchable union catalog, tiiese records become widely available. 

As a second step, Ubraries could create records for materials requested and obtained on 
behalf of patrons, if such records do not already exist. Following the bibliometric 
wisdom that the best indicator of a subsequent use of an object is an initial use, libraries 
could contribute to a growing catalog of resources, regardless of whether die library 
chooses to obtain the file for local holdings. 

From this reasoning and die experience gained through this project, the foUowing 
recommendations are offered: 

1. Implement the creation of machine-readable cataloging records (MARC) for remotely 
accessible electronic information objects. Proposed modifications to the USMARC 

4. 
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computer files format arc included in Appendix A; guidelines to assist catalogers with the 
application of Anglo-American Cataloguing Rules (2d. ed., rev.) appear in Appendix B. 

2. Monitor the use effectiveness of records created for providing description and access 
infomuition. 

3. Extend cataloging rules and formats to include interactive network systems and 
services. 

To achieve recommendation three, further examination of the nature of electronic 
information systems and services is warranted. 

The proposals put forward herein do not address all outstanding problems. For example, 
while electronic description and access arc clearly needed, methods of assuring 
immutable location and access indicators would extend the value of bibliographic 
records. 
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Notes 



^ Primary source materials initiaUy available to project staff included Krol, E. The Hitchhikers Guide to 
the Internet Network Working Group Request for Comments 1118; September 1989. 24p. (available for 
anooymous ftp ftom host nk:.ddn jnil, directory rfc; filename rfcl n8.ttl, file size 61740 bytes); National 
Science Foundation Network Scrvfce Center (BBN Systems and Technologies Corporation). Internet 
Resources Guide; 1989 (available for anonymous ftp from host NNSC.NSF.NET, directory RESOURCE- 
GUIDE); and Quartcrman, John S. The Matrix: Computer Networks and Conferencing Systems 
Worldwide. Bedford, Massachusetts: Digital Press; 1990. A now-defunct, manually maintained list of 
Internet FTP sites also provided intial direction. The "Request for Comments" series of documents, 
which forms the official Internet documentation sanctioned by the Internet Acuviies Board, also provided 
valuable initial direction. 

2 Recent publications include:. Kehoe. Brendan P. Zen and Uie An of the Internet: A Beginner's Guide. 
Englewood Cliffs, N.J.: Prentice Hall; 1993; Krol. Ed. The Whole Internet: User's Guide & Catalog. 
Scbastopol, California: O'Reilly & Associates. Inc.; 1992; Marine. April, ed. Internet: Getting Started. 
Menlo Park. CA: SRI International; 1992. 

^ W AIS (Wide Area Information Server) is a distributed search and retrieval system using a client/server 
model and die draft Z39.50 sundard for bibliographic retrieval. For descriptions, see Kahle. Brewster 
and Art Medlar. An Information System for Corporate Users: Wide Area Information Servers. ONUNE 
15(5): 56^; Lincoln. Barbara. Wide Area Information Servers (WAIS) Bibliography. Menlo Park, 
California: Thinking Machines Corp.; 1992 (available for anonymous f^ from host quake.lhink.com. 
directory pub/wais/wais-discussion; filename bibliography .ut; file size 11820 bytes); Lincoln. Barbara. 
Wide Area Information Servers (WAIS) Bibliography. Information Standards Quarterly 4(3): 13-15. 
Nickerson, Gord. Getting to Know Wide Area Information Servers. Computers in Libraries 12(9): 53-55. 

^ Gopher is a client/server protocol for distributed information systems. For descriptions, see Alberu. 
Bob [and others]. The Internet Gopher protocol: A distributed document search and retrieval protocol: 
University of Minnesota; Spring i992 (available for anonymous ftp from host boombox.micro.umn.edu. 
directory pub/gopher/gopher_protocol; filename protocoLtxt; file size 30640 bytes); The Internet Gopher: 
An Information Sheet. Electronic Networking: Research. Applications and Policy 2(1): 69-71. 

5 The archie system facilitates information discover)' and access by creating a searchable daubasc of file 
and directory information obtained from FTP host computers. For a description, see Deutsch, Peter. 

4/. 
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Resource Discovery in an Intcmci Environment The Archie Approach. Electronic Networking: 
Research, Applications and Policy 2(1): 45-51. 

^ Hytclnci provides hypertext access to lists of Internet resources and facilitates logging on to the remote 
resource. For a dcscriptira, see Scott, Peter. Hytclnet as Software for Accessing the Internet: A Personal 
Perspective on the Development of Hytelnet Electronic Networking: Research, Applications and PoUcy 
2(1): 3»^. 

^ See Kovacs. Diane Directory of Scholarly Bcctronic Conferences (available on BITNET by sending 
the following commands to listscrv@kentvm.bimet: GET ACADLIST FELEl; GET ACADLIST FILE2; 
GET ACADUST FILE3; GET ACADUST FILE4; GET ACADUST FIUE5; GET ACADLIST FILE6. 
File sizes: FE£1 . 68002 bytes; FE^, 55183 bytes; FILES, 69589 bytes; FE-E4, 60077 bytes; FILES. 
46052 bytes; FILE6. 31679 bytes; INDEX, 20957 bytes; README, 9242 bytes.); f^Jid Strangdove, 
Michael; Kovacs. Diane. Directory of Electronic Journals. Newsletters and Academic Discussion Lists. 
2d ed. Okerson. Ann. ed. Washington. D.C.: Association of Research Libraries; 1992, 

8 Statistics derive from various sources and represent a snapshot of network development at a particular 
point in time. S<r<r Lotter. M. Internet Growth (1981-1991). Network Working Group. Request for 
Comments 1296. 1992 (available from nsc.nsf.net; directory: rfc; file: rfcl296.ui; size: 20104); see also 
network sutistics. provide by Merit Network. Inc.. available via FTP from nic.merit.cdu; directory: 
nsfnet/statistics; file: history Jietcount; size: 2607). 

9 See LaQuey. Tracy L. The User's Directory of Computer Networks. Bedford. Mass.: Digiul Press; 
1990; Nickcrson. Gord. Usenet. Computers in Libraries 12(4): 31-34; Nickerson. (3ord. Effective Use of 
Usenet. Computers in Libraries 12(5): 38-40. 

10 Usenet traffic sutistics for a two-week period in December 1992: 202,480 articles touling 406 
Mbytes (505 Mbytes, including headers) submitted to 3,941 newsgroups from 20,107 sites by 49,683 
users: daily news average: 29 Mbytes (36 Mbytes, including headers). Statistical updates are available 
from the newsgroup news.lists or via FTP from fip.uu.net; directory: uscnct/ncws.lists. 

1 1 The Internet faciliuied all administrative aspects of this experiment, including collecting and 
distributing files for cataloging, distributing ancillary documents, and receiving caulog records created 
by project participants. 
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The following is a proposal concerning onliiie information resources in USMARC. It 
will be considered at the Midwinter ALA nieetings of the USMARC Advisory Group in 
Denver on January 23, 1993. Comments may be forwarded to Rebecca Guenther, 
Network Development and MARC Standards Office, Library of Congress, Washington, 
DC 20540; Internet address: rgue@seqLloc,gov; phone: (202) 707-5092; FAX: (202) 
707-6269 

PROPOSAL NO: 93-4 DATE: November 20, 1992 

REVISED: 



NAME: Changes to the USMARC Bibliographic Format (Computer Files) 

to Accommodate Online Information Resources 

SOURCE: OCLC Internet Resources Project and Library of Congress 

SUMMARY: This proposal attempts to accommodate one ^iitegory of online 

information resources in the USMARC fomiat for computer files, electronic data 
resources (software, electronic text and data files, bibliographic databases, etc.). It 
proposes the following: 1) adding four codes to 008/26 (Type of computer file and 
changing the definition of descriptors; 3) making field 516 (Type of File or Data Note) 
obsolete; and 4) adding a new field 856 to the Holdings/Bibliographic formats for 
electronic location and access infomiation. It does not cover online systems and services 
(e.g. campus wide information systems. Telnet sites, bulletin boards, etc.), although some 
data elements may be applicable to those. 

KEYWORDS: Field 008/26 (Computer files); Field 256; Field 516; Field 856 
(Holdings/Bibliographic); Type of Computer File; File Characteristics; Type of File or 
Data Note; Electronic Locations (Holdings/Bibliographic) 

DATES STATUS/COMMENTS 

1 1/20/92 Forwarded to the USMARC Advisory Group for 

discussion at the January 1993 MARBI meetings. 
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PROPOSAL NO. 93-4 
Changes to the USMARC Bibliographic i-ormat for Computer RIes to 
Accommodate Online Information Resources 

1. Introduction 

As librarians and other information professionals woxic in increasingly networked 
enviionnx^nts, the explosion of electronic information has become harder and harder to 
control. Many different types of online information resources are available to users over 
one or more networks, and it is highly desirable to provide bibliographic control to this 
wealth of information. Several projects are being pursued to create directories of these 
resources. To provide USMARC catalog records for online information resources and to 
share them between systems is a desirable goal. 

The USMARC Advisory Group has explored the topic of accommodating online 
information resources in two previous discussion paper. Discussion Paper No. 49 
(Dictionary of Data Elements for Online Information Resources), discussed in June 1991, 
presented the data elements needed for online informadon resources and gave a tentative 
mapping to USMARC bibliographic fields. Participants agreed that USMARC should be 
expanded to accomnuxiate description and access of machines as resources on the 
network as well as data files on the machines, and that further work on the data elements 
and USMARC mapping needed to be done. Discussion Paper No. 54 (Providing Access 
to Online Information Resources) introduced questions of scope and the use of fields in 
the USMARC Holdings Format and the new Community Information Format 
(provisionally approved during Midwinter 1992 ALA). It was agreed that electronic data 
resoiu-ces might be more amenable than online systems and services to bibliographic 
description using AACR2 computer files cataloging rules and the USMARC 
bibliographic fomiat as they now exist, and that more work needs to be done to 
accommodate online systems and services. Examples of those falling into the category 
of electronic data resources are: electronic text, software, data files, bibliographic 
databases, electronic graphics files. Examples of online systems and services are: FTP 
sites. Telnet sites» listservs, bulletin boards, campuswide infomiation systems. (Some 
types of resources may not clearly belong in one or the other category, but have features 
of both.) 

As part of its Internet Resources Project, OCLC has been investigating the nature of 
electronic information available via the Internet. It hosted a meeting in April 1992 with 
representatives fi-om OCLC, Online Audiovisual catalogers (OLAC), Library of 
Congress, and MARBI (referred to here as die Internet Resources Cataloging Experiment 
Advisory (Committee) to review work on the project, examine sample documents 
collected, and plan a cataloging experiment of Internet resources. The experiment was 
intended to test and verify the applicability of the cataloging rules and the USMARC 
format for computer files, pnd provide sufficient data to determine what changes need to 
be made to AACR2 and US MARC to accommodate these materials. 
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The cataloging experiment was held during May and June 1992 and involved the 
cataloging of 300 computer files collected from Internet sites, half of which were all 
types of electronic texts, and the other half randomly-selected text, software and data* 
Each file was cataloged by three different catalogers. After a call for participation was 
issued and distributed electronically via the Internet, a group of catalogers was selected 
to participate and given instructions for cataloging. The catalogers were requested to 
keep a log file for each item cataloged to record problems or conaments as well as the 
amount of time it took them to catalog the items* 

Results of the experiment indicate that the USMARC format generally accommodates the 
description of Internet resources, but that clear guidelines need to be developed to assist 
catalogers. These guidelines are needed both for AACR2 cataloging rules and the 
USMARC format* Particular problem areas identified in the experiment were: need for 
more codes in 008/26 (Type of computer file); guidelines for the appropriate and 
consistent use of note fields; need for more specific descriptors of the type of file or 
resource; definitions for what constitutes a published item (which can be questionable 
when considering data resources on the Internet); specifications for including location 
and access information to find and retrieve the item. 

This proposal attempts to compensate for these deficiencies in the USMARC 
bibliographic format, computer files specifications. It is intended to accommodate those 
types of resources previously described as "electronic data resources." Of particular 
interest is the electronic journal or newletter, because of the phenomenal increase in the 
number being issued. Although some of the data elements (particularly those for 
location and access) may be applicable to the second category of "online systems and 
services," the latter will be more fully covered at a later date. 

li* Types of Computer Files 

The cataloging experiment and OCLCs exploration of Internet resources revealed that 
the list of computer file types in 008/26 did not cover all that were needed to make this 
data element useful. The relationship between (X)8/26, 256 (File Characteristics) and 516 
(Type of File or Data Note) was explored by the Internet Resources Cataloging 
Experiment Advisory Committee to determine solutions. It was decided that several 
steps need to be taken to adequately describe types of computer files and make this 
information useful for identification and retrieval. 

A. Add four codes to 008/26. The cataloging experiment revealed that in many cases 
where the catalogers were unsure how to code in this character position, they used either 
combined (m) or Other (z). Since users may wish to retrieve on this code, more specific 
codes are needed. However, the group felt that a fairly short list of types should be 
available here, with more specificity elsewhere in the record. Those types that are not 
adequately described by the current list in 008/26 have been identified as: bibliographic 
data, font, game and sounds. With the exception of bibliographic data, these types of 
computer files would most likely all be coded now as either program or combination. In 
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the case of bibliographic data, this is intended to satisfy the need to descnbe 
bibliographic data, particularly for Ubrary catalogs; none of the available codes arc 
appropriate It was felt that it would be more useful to tell the user up front if a file was 
one of these types, since it may be desirable to limit searches more effectively, that these 
are very specific types of resources with specific uses and requirements, and that they are 
of special interest to Ubraries. Since more than one of the codes may be appUcable for an 
item, guidelines for coding should specify to code for the most specific code available. 
For instance games are computer programs, but the Committee chose to identify them 
separately, because they are used foi% specific purpose. Users who may wish to rcmeve 
games would want only games, and not have to sift through other programs. The 008/26 
field is used for retrieval of specific types of computer files, and those with a specific 
code of particular interest to Ubraries. 

B Change the definitions for three codes. It was felt tiiat in tiie current electronic world, 
die term "graphic" would better describe what USMARC has used as "representational" 
(code c) In addition, die word "text" is confusing because many electronic files include 
text (instructions for software, etc.). The term "document" would limit die use of this 
code to textual material tiiat is intended to constitute a document, whetiier represented as 
ASCn or image data. The intent of the file (as document, ratiier than graphic) should be 
expressed in die code. In addition, it is proposed that "numeric" be changed to "numeric 
data", so diat it parallels the use of die new code "bibUographic data." 

C. Broaden die type descriptors in field 256. According to current cataloging rules and 
practice, field 256 (File Characteristics) is used as a collation field for computer files and 
includes a statement of die type of file. However, only "computer data," "computer 
program" or "computer data and program" has been used in diis field (followed by 
additional file characteristics), Umiting its usefulness in description of a type of file. The 
Committee agreed diat die statement of type in diis field should include die specific type, 
which has generally been recorded in field 5 16 (Type of File or Data Note). A list of 
descriptors should be included in die field as guidance to users, aldiough tiiis should not 
be a closed list. Currentiy, AACR2 specifies using two types in diis field (currentiy data 
and programs), and diis practice could be continued widi two types of more specific 
descriptors. Field 256 also includes file size. However, in cases where file size is 
dependent on how die file has been stored (e.g., in a compressed form or not), different 
file sizes recorded in field 256 could force separate records for die different files. 
Consequentiy, die Committee decided diat Liformation on fUe size shou.d be included in 
the new electronic location field (see below). 

It is important to remember diat die purpose of field 256 is identification, not access. 
The group felt diat die Umitation to data and/or program in diis field limits its usefuhiess 
for identification purposes, and diat an expansion of die descriptors would be useful. A 
nature and scope note (field 500) or abstract (field 520) may be used for more specific 
description of the resource than diis field provides. Access to descriptors of die resource 
is provided in the 65X fields. 
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Examples of the use of field 256 includes: an item coded as "d" ("document") in 008/26 
might include "electronic newsletter" or "electronic book" in field 256; an item coded as 
"b" ("computer program") in 008/26 might include "executable software" or "source 
code" in field 256. See Attachment B for examples and comparisons of these two fields* 

Changes to field 256 require changes to the Anglo-American Cataloging Rules, second 
edition, so that information other than that identified above can be recorded as File 
Characteristics. What is being proposed for 008/26 and 256 is being coordinated 
simultaneously with the ALA Committee for Cataloging: Description and Access 
(CC:DA) process. 

D. Make Field 516 obsolete. It is proposed that field 516 be made obsolete. In 
discussions of this issue* the Committee found that it was difficult to distinguish between 
516 data and that which is considered "nature and scope" (as defined in AACR2 rule 
9.7Bla), which for all other types of materials is recorded in the general note field 500. 
Field 516 was not made obsolete with the format integration proposal, because at the 
time 256 data was limited as described above to "computer data," "computer program," 
etc., and it was desirable to separately identify the type of file in a specific tag. 
However, if 256 can be used more broadly, the type of file or data can be separately 
identified. 



IIL Electronic Location and Access 

Because of the nature of electronic infomiation and its availability, it is necessary to 
provide information on location and access. An electronic data resource can reside in 
many directories at any number of hosts in several formats. It might be stored as a 
compressed file and an uncompressed file with different filenames, yet the end result is 
the same item. During the initial planning of the OCLC cataloging experiment, 
participants felt that the capability of machine access to the item should be provided for 
those items that are self-identifying (i.e., do not require interactive searching). All data 
elements that a user needs to know to make the connection, locate the document and 
retrieve it (in the case of files) should be included in the catalog record. In the case of 
library catalogs or other databases, the information needed to connect should be given, 
although only site-specific information about the server to which one is connecting 
(information that everyone would need to know) is included. Information that might be 
needed about the client (ix*, the system from which the connection is made) is not 
given, and must be dealt with locally. Data elements should be parsed and transportable 
between systems and formats. It was felt that location data in the USMARC format 
properly belongs in a holdings and locations field (85X block), which according to the 
standard can be embedded in a bibliographic record. 

The content of this field was developed with Internet resources specifically in mind, as 
an outgrowth of the OCLC Internet Resources Project cataloging experiment. However, 
it is expected that the field can be extended to non-Intemet resources (e.g., BBSs, dial-up 
access to Compuserve, etc.). Consideration will be given to online systems and services 
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and a proposal to accommodate these considered in the near future. At that tinic. non- 
Internet resources that are found to be of high interest to libraries wiU be tested. 

Working groups of the Internet Engineering Task Force have been actively pursuing the 
cstablishrSnt of a standardized way of encoding a pointer to a resouroj for any system 
(the Universal Resource Locator, or URL) and standardized ways (rf identifying 
resources (the Uniform Resource Identifier and Unifoim Resource Number-names of 
thesehavechangedandarecurrentasof November 1992). Tlie Umform Re«)urce 
Number is roughly equivalent to an ISBN for a networiced resomce. Hie dcfoution of a 
Unifomi Resource Identifier is still under discussion. OnctAc mTPsum^^ 
developed and implemented, it wiU be necessary to mclude fields m the USMARC 
format for some or all of these data elements. 

The volatility of the electronic location may be a problem if this data is included in a 
USMARC record. The content designators that follow are being proposed to aUow for 
electronic location and access infomiation to be carried in a USMARC record At the 
point when the IETF completes its worK in developing a Universal Resource Locator and 
its inrolementation is possible, including approporiate links to USMARC systems, this 
field may no longer be needed. The work of the IETF promises a solution more useful 
than that being proposed in this paper. However, in the meantime, the data is needed in 
the USMARC record for electronic resources, even if it is less than a perfect solunon. It 
is expected that the kinds of resources for which USMARC cataloging will be done will 
likely be less volatile than much of what exists on the Internet as a whole. 

Content designators. A new field 856 (Electronic Location and Access) could be 
defined The following data elements with proposed subfield codes were identified as 
necessary to provide adequate location and access information for the machme to connect 
to the host and transfer the file (if appropriate): 

Indicator 1 - Access method 

0 Email 

1 FTP 

2 Remote login (Telnet) 
8 Other 

The values defined arc the main TCP/IP protocols. This indicator defines how the rest of 
the data in the field will be used. If the resource is available by more than one method, 
the field is repeated with data appropriate to each method. "Subscribe" (for electronic 
journals available through Ustserv software) would fall under Emajl. Value 8 is 
provided and would require the use of a subfield $2 to identify another access meth(^. 
Given the availability of electronic information through other methods such as WAIS. 
Gopher, etc. (which currently require using Telnet, but this may change m the future) and 
whatever else might come in the future, it is desirable to allow for other methods. At this 
point those listed above will give adequate infomiation for the system to make the 
machine connection to allow for access to the file. 
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$a - Host name (R) e.g. harvarda-harvardedu; harvarda.bitnet 

Includes the Internet address (Fully Qualified Domain Name). For a Bitnet address, use 
of ".bitnet" could be a convention to identify the network, in case a gateway needs to be 
added by the computer. This subfield could be repeated if it has an Internet and Bimet 
address if all the rest of the inforaiation in the field applies. 

$b - IP address (R) e.g. 141.212.196.79 

Because the IP (Internet Protocol) address can change frequendy (even within a session), 
it has been recommended by members of the Internet Engineering Task Force that a field 
should be provided, but that data should not be statically stored. Rather, it could be 
generated by the system on demand. 

$c - Compression information (NR) e.g.. Use PKUNZIP to decompress 

Many files reside on the Internet in compressed form. The compression infomiation is 
specific to a certain file. The software required to decompress the file could be identified 
here. Certain file extensions may indicate the type of compression used. This field is not 
repeatablc, since the filename would be different if a different type of compression is 
used, thus requiring a repeated 856 field. 

$d - Path (R). e.g. wais/doc; aii/admin/games 

This subfield is only repeated if the rest of the information in the field (particularly 
filename) applies to the file as stored in different directories. The path is specific to the 
operating system specified in $o. 

$f- Filename (R) e.g. dutils2.sit; stats.c.Z 

This subfield is used to show tlie filename on the host machine in the directory stated in 
$d. If the file is stored with different filenames, it would generally require repetition of 
the field. However, in the case of having one document divided into two files, it may be 
repeated, provided the multiple filenames constitute one intellectual item. A wildcard 
(.*) could be used in this subfield to show that the filename varies for an operating 
system that allows tiiis. (Then a subfield $z note could explain how files arc named.) 
Filename may be case-sensitive for some systems. 

$g - Name of publication or conference (NR). e.g. AN2 

This may be used when the fu^t indicator is set to 0 (Email) for "subscribe". It is usually 
the tide or a variant of the tide in field 245. 

$h - Processor of request (NR) e.g. listscrv, mailserver 

This includes the usemame, the data preceding the "@" in a subscription request. 
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$i - Instruction (R) e.g. get; subscribe 

This would be used with first indicaicr value 0 (Email). It is an instruction for the remote 
host to process. 

$k - Password (MR) e.g. guest 

Often FIP sites require the user to enter an Internet address. For Ubrary catalogs a 
passworf may be required. If it does not matter what is entered, the subfield would not 
be used. This should be used only for general nse passwords, not for any requmng 
security. 

$1 - Logon/login (NR) e.g. anonymous 

For anonymous FTP, the logon is usually "anonymous." For Ubrary catalogs, it may be 
specific names. Other unique logons will be used for online systems and services (not 
covered in this proposal, but to be considered later). An account number required for 
login may also be indicated. As with password, this should be used for general use login, 
not for any requiring security. 

$m - Contact person for information, assistance (R) 

This infonnation might also be included in field 037 (Source of Acquisition after format 
integration) if at the record level. It is included here if it is applicable only at a particular 
location. At the time when USMARC deals with online systems and services, other data 
elements or fields will need to be considered for contact people, addresses, etc. 

$n - Name of location of host in $a (R) e.g. University of Michigan 

This is the textual form of the name of host that appears in subfield $a and identifies it 
geographically. 

$o - Operating system (NR) e.g. VM, Unix 

For informational purposes operating system for the host name specified in $a is 
indicated here. Conventions for path and filenames may be dependent on the operating 
system For operating system required at the record level rather than at a particular 
location, field 753 (Technical Details Access to Computer Files), subfield $c (Operaang 
system) is used. 

$p - Port (NR) e.g. 3000 (used with madlab.spri.umich.edu) 

There are some cases where a pon needs to be specified to make a connection. 

$q - File Mode (NR) e.g. binary, ascll, tenex. 
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This is essential information for transferring a file. It is non-iepeatable, because if more 
than one apply, separate 856 fields would be required to include different filenames (and 
perhaps directories). Perhaps ASCII should be the default, and this subfield used if 
another needs to be specified, e.g. binary. 

$s - Hie Size (R) e.g. 88916 bytes 

File size is given for informational purposes, since it is ^related to the size of the file as it 
is stored under the filename identified in subfield $f at the location in subfield $a. Since 
files may be stored in a compressed format, file size may vary, although the record may 
represent only one intellectual item. It was considered desirable not to force a separate 
record when file size varies; instead of recording it in field 256 (File Characteristics), it 
would be related to the filename in field 856. 

$t - Terminal emulation (R) e.g. vtlOO, 3270 

This is used when the type of terminal emulation must be specified for remote login 
(value 2 in first indicator). 

$x - Non-public note (R) e.g., cannot verify compression infomiation 

This might be reserved for non-public notes, perhaps for processing purposes. 

$z - Public note (R) 

This could be used for general instructions for use. Also included could be connection 
information in textual form (e.g., special logoff instructions). 

$2 - Source of access (R) 

If the source shown in Indicator 1 is "Other", this subfield could be defined to specify. It 
may be desirable to control this list at some point. 

Guidelines. Field 856 is a holdings/bibliographic field pertaining to a particular location 
of an item. For description of the universal item (that which applies to the item 
regardless of location and copy) the bibliographic fields are used. For instance, in the 
case of electronic data resources, technical requirements for using the resource will be 
recorded in field 538 (Technical Details Note) if it applies to the universal item 
regardless of the way the file has been stored at a particular location. Computer files 
may be compressed with a different filename than the uncompressed file, and both may 
be available at the same (or different) locations. In this case two 856 fields would be 
given with different filenames. Also possible might be a case where the document is 
broken into multiple files. Often this is done because some systems cannot handle the 
transfer of very lengthy files. In this case, there is a single intellectual work with 
different filenames, all at the same location. This document may be at two locations, one 
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which Stores it as a single file, and the other as multiple files. One 856 field is ^ven for 
each location, with repcatable subfields $f (this is the only case where muluplc filenames 
do not require a separate 856 field). 

Tht value in the first indicator often determines which subfields might be used. For 
instance, an electronic journal which uses electronic mail for subscnptions might require 
the use of (among others) subfields $g (Name of pubUcation or conference), $h 
(Processor of request), and$i (Instruction). A file available through FTP mfyreq""^ 
use of (among others) subfields $c (Compression information), $d (Path), $f (FUenanie) 
$k (Password), $1 (Logon), $q (FUe mode), $s (FUe size). A library catalog record might 
require the use of (among others) subfields $k (Password), $1 (Logon), $m (Contact 
person), $t (Terminal emulation). 

IV. Format Integration Considerations 

This proposal assumes format integration as detailed in the document Format Integration 
and its Effect on the USMARC Bibliographic Format. LeaderA)6 would be coded for 
form aspects and not control aspects, with Leader/07 indicating control aspects. Thus, an 
electronic journal would be coded as a computer file in Leader/07, with its senality 
indicated in Leader/07. Its 008 would reflect its existence as a computer file, and field 
006 is used for seriality aspects, as defined in the format integration document. See also 
Proposal No. 93-1 (Make Computer Files 008/18-19 Obsolete in the Bibliographic 
Format). 



V. PROPOSED CHANGE 

The following is presented for consideration: 

In the USMARC Bibliographic Format, add the following codes in 008/26: 

e bibliographic data 

f font 

g game 

h Sounds 

Change the definition of the following codes: 

a numeric data (currently numeric) 
c graphic (currcndy representational) 
d document (currendy text) 

See Attachment A for description of this field if this proposal is approved. 
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In the USMARC Bibliographic Format, in field 256 (FiJe Characteristics) allow for 
specific descriptors to be used, with a list of examples. 

Make field 516 (Type of File or Data Note) in the USMARC Bibliographic Format 
obsolete. 

See Attachment B for a comparison of terms in fields 008/26 and 256. 

In the USMARC Holdings/Bibliographic Formats, define field 856 (Electronic Location 
and Access). 

See Attachment C for a description of this field if this proposal is approved. 
See Attachment D for examples. 
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Attachment A 

Note: [ ] indicates deletion; < > indicates addition. 

Format/NLR 

BK AM CF 

MP MU VM SE 

008/26 TYPE OF COMPUTER FILE M 



A 
A 
A 

A 

A> 

A> 

A> 

A 

A> 

A 

A 



Character Position Definition and Scope 

A one-character alphabetic code indicates the type of computer file being described. The 
<spccific> type of file is also described in textual form in field <256 (File 
ChaTacteristics)> [516 (Type of File or Data Note)]. 

Guidelines for Applying Content Designators 



Codes 


a 


Numeric <data> 


b 


Computer programs 


c 


[Representational] <Graphic> 


d 


[Text] <Documcnt> 


<c 


Bibliographic data 


<f 


Font 


<h 


Game 


m 


Combination 


<s 


Sounds 


u 


Unknown 


z 


Other 



Codes. 



a - Numeric <data> 

Code a indicates a file that contains mostly numbers or representation by numbers, such 
as records containing all information on student test scores, all information on football 
team statistics, etc. The inforaiation may be original surveys and/or information that has 
been summarized or statistically manipulated. 



008/26 a 

[5 16] <256> $aNumeric <data>[(Summary statistics)] 
<500 $a Summary statistics> 

5. 
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b - Computer piogram 

Code b indicates a file containing an ordered set of instructions directing the computer to 
peifonn basic operations and identifying the information and mechanisms required. This 
category includes [videogame and] microcomputer software and computer models. 

008/26 b 

[516] <256> $aComputer programs 
c - [Representational] <Graphic> 

Code c indicates a file that contains pictorial or graphic information that can be 
manipulated in conjunction with other types of files to produce graphic patterns that can 
be used to interpret and give meaning to the information. It does not include a document 
in image format. 

008/26 c 

[5 1 6] <256> SaGraphic [data (Architectural drawings)] 
[500 $a Architectural drawings 

d - [Text] <Document> 

Code d indicates a file that contains mostly alphabetic information (words or sentences) 
converted into a coded format that can be processed, soned, and manipulated by 
machine, and then retrieved in many optional formate. This category includes such 
information as [bibliographic files and] records containing full text of documents. <It 
includes language material intended to constitute a textual document, whether 
represented as ASCII or image data.> 

008/26 d 

[5 ' 6] <256> $a<Electronic> Text [(Law repons and digests)] 
<5(X^, $a Law repons and digests> 

<:c - Bibliographic data 

Code e indicates that the item consists of data with bibliographic citations. This includes 
library catalogs or citation databases. The data may be in a structured or unstructured 
form. 

008/26 e 

256 SUbrary cataiog> 

<f - Font 

Code/indicates a file contains information for a computer to produce fonts.> 



Final Report to the U.S. Department of Education 



A: 13 



Assessing Information on the Internet 



<g-Game 

Code g indicates that a file is a game, intended for recreational or educational use. 
Generally games consist of text and software. A videogame is included here. 

008/26 g 

256 $aComputer game> 



h - Sounds 

Code h indicates that tiie file contains actual sounds produced by the computer. These 
are binary files of digitally sampled sounds which require specialized hardware to 
convert tiie digital signal to analog. 

m - Combination 

Code m is used when the item is a combination of two or more of the above types of 
files. 

008/26 m 

[516] <256> SaComputer programs and text files 
u - Unknown 

Code u indicates that the type of file is unknown. 

008/26 u 
z - Odier 

Code z indicates a type of file for which none of the other defined codes are appropriate. 
<Databascs that arc neither numeric nor bibliographic are coded here.> 

(008/26 z 

516 $Audio data (Digital audio file)] 

<008/26 z 

256 Nonbibliographic database> 

<lnput Conventions 

If more tiian one code applies, code for tiie most specific one available. 

In cases of a combination of files, code for the predominant one; if none is predominant, 

code as combination (code m).> 
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Related USMARC Document/Field 

<256 File Charactcristics> 
I[516] Type of File or Data Note] 
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Attachment B 

Examples of descriptors used in 008/26 and 256 



a numeric data 

b computer program 



c graphic (change 
from representational) 

d document 



e bibliographic data 

f font 

g game 

h sounds 

m combination 



2S6 

census data 
survey data 

utility program 
executable software 
source code 

graphic 



electronic document 
electronic journal 
electronic newsletter 
electronic text 

library catalog 
citation database 
bibliographic database 

computer font 

computer game 

computer sounds 



computer data and programs, or combine any terms used in 
256, e.g.: computer font and text 
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Attachment C 

856 Electronic Location and Access 
Indicators 

First Access method 

0 Email 

1 FTP 

2 Remote login (Telnet) 
8 Other 

SecondUndefined 

# Undefined 

SubHeld Codes 

$a- Host name (R) 

$b- IP address (NR) 

$c - Compression information (NR) 

$d-Path(R) 

$f- Filename (R) 

$g - Name of publication or conference (NR) 
$h- Processor of request (NR) 
$i - Instruction (R) 
$k - Password (NR) 
$1- Logon/login (NR) 

$m - Contact person for information, assistance (R) 

$n - Name of location of host in $a (NR) 

$p-Port(NR) 

$q- File mode (NR) 

$s- File size (R) 

$t - Terminal emulation (R) 

$x - Non-public note (R) 

$z - Public note (R) 

$2 - Source of access (NR) 



Field Definition and Scope 

This field contains the information required to locate an electronic item. The information 
identifies the electronic location containing the item or from which it is available. It also 
contains information to retrieve the item by the access method identified in the first 
indicator. The information contained in this field is sufficient to allow for the electronic 
transfer of a file, subscription to an electronic journal, or logon to a library catalog. 



ERIC 
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Field 856 is repeated when the location data elements vary (subficlds $a. $b. $d) and 
when more than one access method may be used. It is also repeated whenever the 
filenames vary, except for the situation when a single inallectual item is divided into 
different pans for online storage or retrieval. 



Guidelines for Applying Content Designators 
Indicators 

First Indicator - Access method 

The first indicator position contains a value that defines how the rest of the <kta in the 
field will be used. If the resource is avaUable by more than one method, the field is 
repeated with data appropriate to each method. The methods defined are the mam 
TCP/IP protocols. 

0- Email 

Value 0 indicates that access to the electronic resource is through email. This includes 
subscribing to an electronic journal or electronic forum through software mtcnded to be 
used by an email system. 

1 - FTP (File Transfer Protocol) 

Value / indicates that access to the electronic resource is through the File Transfer 
Protocol (FTP). Additional information in subficlds of the record may enable die user to 
transfer die resource electronically. 

2 - Remote login (Telnet) 

Value 2 indicates that access to the electronic resource is through remote login (Telnet). 
Additional information in subficlds of the rccoid may enable the user to connect to the 
resource electronically. 

8 - Other 

Value 8 indicates that access to the electronic resource is tiirough a method other than the 
defined values. The specific access metiiod is specified in subfield $2 (Source of access). 

Second Indicator - Undefined 

The second indicator position is undefined and contains a blank (#). 



Subfield Codes 
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$a - Host name 

Subficld $a contains the host name of the electronic location. It contains a network 
address which is repeated if there is more than one address for the same host. 

856 1 $a harvarda.harvanLedu $a harvarda.bitnet 
$b- IP address 

Subfield $b contains the Internet Protocol (IP) numeric address associated with a host. 
This data changes ftequendy and should be generated by the system, rather than statically 
stored. 

856 2 $a anthrax.micro.umn.cdu $b 128.101.95.23 
$c - Compression information 

Subfield $c contains information about the compression of a file. If a specific program is 
required to decompress the file, it is noted here. The filename in $f may indicate the type 
of conqjrcssion by its extension (portion after the or first space). 

856 1 $a maine.maine.edu $c Must be decompressed with PKUNZIP $f 
resource.zip 

$d - Path 

Subfield $d contains the path with directory names where the file is stored. Directories 
are separated by slashes (/). This infonnation is specific to the operating system 
indicated in subfield $o. 

856 1 $a wuarchive.wustl.edu $d/aii/admin/CAT.games $f mac-qubic.22.hqx 

$f - Filename 

Subfield $f contains the filename as it exists in the directory indicated in $d, on the host 
machine in $a. It may be repeated only if a single logical file has been divided into parts 
and stored under different names, but that together constitute a single intellectual item. 
In all other cases, A file that may be retrieved under different filenames contains two 856 
fields in the record, each with a different $f. A filename may include wildcard characters 
(*) if applicable (with a subfield $z note explaining how files arc named). A filename 
may be case sensitive for some systems. 

856 1 $a wuarchive.wustl.edu $d mirrors/info-mac/util $f color-system- 
icons.hqx 

856 0 $a kentvm.bitnet $f acadlist filel $f acadlist file2 $f acadlist filc3 
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$g - Name of publication or conference 

Subfield $g contains the name of the electronic publication or conference. 

856 0 $a uicvuLbitnet $g ALCTS 
$h - Processor of request 

Subfield $h contains the uscmame, or processor of the request, generally the 
precedes the "@" in the host address. 

856 0 $a uicvm.bimet $g ALCTS $h listserv 



y^.2o Final Report lo the U.S. Depaitmeni of Education 



Toward Providing Library Services for Compuier-Mediated Communication 



$i - Instruction 

Subficld $i contains an instruction or conmiand needed for the remote host to process a 
request. 

856 0 $a uccvma-bitnet $g IP.-L $h Listserv $i subscribe 
$k - Password 

Subfield $k contains the password required to access the resource. An FTP site may 
require the user to enter an Internet address or may require a specific password, or a 
library catalog may lequire a password If a password is required but anything may be 
used, this subfield need not be used* This should be used for general use passwords, not 
for any requiring security* 

856 1 $a harvarda.harvard.edu $k guest 
$1 - Logon/login 

Subfield $1 contains characters needed to logon to a library catalog or FTP site. Often 
with anonymous file transfer the logon is "anonymous". An account number required for 
login may also be indicated. This should be used for general use logins, not for any 
xequiring security. 

856 1 $a unmvm.bitnet $1 anonymous 
$m - Contact person for information, assistance 

Subfield $m contains the name of a contact person for the resource at the host specified 
in $a. 

856 2 $a gopac.berkeley.edu $m Roy Tennant 
$n - Name of location of host in $a 

Subfield $n contains the full name of the location of tiie host in $a. 

856 2 $a pucc.princeton.edu $n Princeton University 
$o - Operating system 

For informational purposes operating system for the host name specified in $a is 
indicated here. Conventions for path and filenames may be dependent on the operating 
system. For operating system required at the record level rather than at a panicular 
location, field 753 (Technical Details Access to Computer Files), subfield $c (Operating 
system) is used. 
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856 1 $a scql.loc.gov $ /pub/soviet.archive $n Libraiy of Congress $o UNIX 
$p-Port 

Snbfield $p contains the portion of the address that identifies a process or service in the 
host 

856 2 $a inadlab.sprl.mnich.edu $n University of Michigan Weather 
Underground $p 3000 

$q - File mode 

Subfield $q contains the file mode, which detennines how it is transferred through the 
network A normal ASQI file contains certain characters which arc translated between 
systems to make the text files more tradable. A file with non- ASCH characters must be 
transferred using another file mode. 

856 1 $a archivc.cis.ohio-state.edu $d pub/comp.sources. Unix/volume 10 $f 
comobj.lisp.lO.Z $q binary 

$s - File size 

Subfield $s contains the size of the file as stored under the filename indicated in subfield 
$f It is generally expressed in terms of bytes. It may be repeated in cases where the 
filename is repeated, and is recorded directly following the subfield $f to which it 
applies. This information would not be given for an electronic journal, since one would 
not indicate size of particular issues. 

856 l$a wuarchive.wusti.edu $dmirrors/info-mac/util $f color-system- 
icons.hqx $s 16874 bytes 

856 0 $a kentvm.bitnet $f acadlist filel $s 34,989 bytes $f acadlist file2 $s 
32,876 bytes $f acadlist file3 $s 23,987 bytes 

$t - Terminal emulation 

Subfield $t contains tiie terminal emulation supported when necessary to specify for 
remote login (first indicator contains value 2 (Remote login (Telnet)). 

856 2 $a maine.maine.edu $n University of Maine $t 3270 
$x - Non-public note 

Subfield $x contains a note relating to the electronic location of die resource identified in 
die field. The note is written in a form that is not adequate for public display, or contains 
processing information about the file at the location specified. 

B : 
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356 1 $a wuarchivc.wusd.edu $c decompress with PKUNZIP.exe $d 
/miirors2/win3/ganics $f atmoids.zip $x cannot verify because of transfer 
difficulty 

$2 - Public note 

Subfield $z contains a note relating to the electronic location of the resource identified in 
the field- The note is written in a form that is adequate for public display. 

$2 - Source of access (NR) 

Subfield $2 contains the source of access when the first indicator value is set to 8 
(Other). This may include access methods other than the three main TCP/IP protocols 
specified in the first indicator. 
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Attachment D 
Examples 



1 An electronic newsletter. To subscribe you have to send eniail 
to Christian Bossonious at Cornell (cri@comeUc.ciLcomell.cdu). 



008/26 d 

256 electronic newletter 

856 0 $a comellc.citcomell.cdu $g ACQNET $h cn $i subscnbc $m 

Christian Bossonious $n Cornell University, Ithaca. NY $z Must send 
subscription request via e-mail. 

2. A text document available for ftp. 

008/26 d 

256 electronic document (1 file) 

856 1 $a um.cc.umich.edu $d /casi $f ADA.FACTS.l $s 47,380 bytc!; 

$n University of Michigan 

3. A file available fi-om the USMARC-L listserv. Available by 
sending an email request to the list, specifying the file desired. 

008/26 d 

256 electronic document (1 file) 

856 0 $a maine.maine.edu $f DP54 doc $s 3 1 ,021 bytes $h listserv $i 

get $m Marilyn Lutz $n University of Maine 

4. A computer game, which is available by FTP and must be 
transferred in binary mode. 

008/26 g 

256 computer game (1 file) 

856 1 $a wuarchive.wustl .edu $d /mirrors3/archive.umich.edu/ 

atari/games $f monopoly.arc $s 83,694 bytes $q binary 

5. A library catalog, available by remote login. (Title of resource 
is GLADIS.) 

008/26 e 

256 Library catalog 

856 2 $a gopac.berkeley.edu $m Roy Tennant, rtennant@library. 

bcrkeley.edu $n UC Berkeley Online Catalog $z No password requited for access 
$z Information present for signing on/off 

C.J 
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Guidelines for Bibliographic Description of Internet Resources 

DRAFT November 1992 

These draft cataloging guidelines have been prepared for submittal to the American 
library Association (ALA) Committee on Cataloging: Description and Access (CC:DA). 
PubUcation of these guideUnes as part of this report to the U.S. Department of Education 
does not constitute their adoption or implementation by CXXC or any standards or rule- 
making body. 

Scope and Definition 

These draft/interim guidelines are for OCLC users who arc preparing bibliographic 
descriptions of items from the Internet. They follow the 1988 revision of the Anglo- 
American Cataloguing Rules, 2d edition iAACR2). 

Chapter 9 of AACR2 includes special provisions for cataloging computer files available 
by "remote access." Remote access is defined in AACR2 as 'The use of computer files 
via input/output devices connected electronically to a computer." This is contrasted to 
direct access, 'The use of computer files via carriers (e.g., disks, cassettes, cartridges) 
designed to be inserted into a computer or its auxiliary equipment by die user." 

These special provisions are applicable to Internet resources. They include the use of 
area 3 for file description, the absence of area 5 (physical description), and a note stating 
the "mode of access" to the file. 

It is anticipated that OCLC users will work with these guidelines, understanding they are 
still experimental. After users have some experience with the guidelines, formal requests 
for any rule revisions necessary will be proposed to the Joint Steering Committee for the 
Revision of AACR through the ALA Committee on Cataloging: Description and Access. 

These guidelines include MARC coding and tagging instructions as well as guidance for 
preparing the content of the bibliographic record. They also include some directions for 
cataloging of serial computer files. 
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Are Internet Resources Published? 

One question that arises with Internet resources is that of publication. Are these 
materials pubUshed or unpubUshed? Hectronic journals to which one subscribes may be 
consideied pubUshed; "issues" are distributed electronically to a formal mailing hst. TTus 
follows the standard definition of pubUcation, the distribution of multiple copies by sale 
or other transfer. Electronic serials may or may not carry formal pubUcation 
information, but they arc pubUshed, 

Material otiier tiian serials to which one may subscribe may be put into tiie Internet by 
any person or agency. TTus material is similar to manuscript material; it is unpubUshed. 
•nie person accessing it makes a copy or copies for personal use as desired. 

However, if the item being cataloged carries a formal statement of publication tiiat is 
similar to tiie statement found on die title page of a book, tiiese guidelines suggest tiiat 
the cataloger should use such a formal statement found as evidence of publication and 
transcribe it as such. If no formal statement is found, treat die material as unpubUshed. 

Access Information for Internet Resources 

Some information is to be carried in special MARC fields rather tiian as content in the 
traditional bibliographic record. Subscription and local access information arc to be 
entered in field 856, a field tiiat is being developed for this kind of information. 

The Bibliographic Description 
Chief Source of information 

The chief source of information for computer files available by remote access is the tide 
screen or otiier information tiiat displays on tiie terminal or on a printout. If tiiere is no 
special display, information is to be taken from tiie file itself. If tiiere is no tide screen or 
infomiation given in tiie file, tiie cataloger must supply needed information from 
whatever is available. 

Prescribed Sources of Information 

Information for each area of the bibUographic record is to be taken from the chief source. 



as outiined above. 

Final Report to the U.S. Deparuneni of Education 



'1 ' 
/ 1 



Toward Providing Library Services for Contputer-Mediaied Communication 

Area 1. Title proper and statement of responsibility area [MARC field 2451 
Title proper [MARC field 245 $a]: 

The title of Internet files is taken from the file itself, whether a formal title screen, the 
fiist display of infomiation. the header to the file, or elsewhere in the file. The filename 
is used only if no other title is available (rule 9JB3) and only if the cataloger cannot 
supply a useful title. The source of the title always is given in a note. 

The title proper is the only part of the bibliographic record that always must be present 
It is bracketed only if supplied by the cataloger. 

Examples: 

Texhax digest 

[Bibliography on evolution and genetics] 
The Jargon file 

General material designation [MARC field 245 $h]: 

The only general material designation (GMD) permitted for material cataloged by A ACR 
2 chapter 9 is "computer file." The GMD is optional. If a GMD is used, it follows 
immediately after the title proper. 

Example: 

Guidelines to use 8-bit character codes [computer file] 

Other title Information [MARC field 245 $b]: 

Other title information, if present, follows the GMD. 

Examples: 

: [part H through L] 
: part 1 of 7 
: H.R. 656 

: a guide to selected sources 
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Statement of responsibility [MARC field 245 Sc]: 

A statement of responsibility is given in the title and statement of responsibility area only 
if a formal statement of rcsponsibiUty is shown with the title (as on the title page of a 
"normal" book). If there is no statement of rcsponsibiUty, do not attempt to construct 
one. AstatementofresponsibilityisnotrequiiedinabibUographicrccord. Peopleor 
corporate bodies named somewhere other than in a formal presentation on a "tiUe page" 
may be named in a note. 

The statement of rcsponsibiUty information is transcribed exactly as found. 
Examples: 

/ Martha Flanders, Stephen I. Helms TiUcry, and John F. Soechting 

/ brought to you by Amnesty International, Potsdam Chapter 

/ written by Peter Deutsch ; additional material was provided by Alan Emtage ; 

David Homes prepared the iUusu^tions 
/ IETF Networking Group 
/ A. Pirard 

Area 2. Edition area [MARC field 250] 

Tht edition area contains, as an edition statement, any word or phrase indicating the 
information was available previously in a different form. In case of doubt, assume the 
information in question to be an edition statement. 

Examples: 

New version 
Version 32 
Version 2.9.6 
Working draft 
Release 12/91 

Area 3. File characteristics area [MARC field 256] 

Area 3 is used for file characteristics. There are two pans to the area: the designation, 
and the number of records, statements, etc. 

/ .J 
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Designation: 



This part of area 3 is required for files available by remote access. 
The designation is limited to the following terms in AACR2 : 

Computer data 
Computer program(s) 
Computer data and program(s) 

For purposes of these guidelines, the list has been expanded. It is recognized that this 
information is similar to the specific material designation in the "extent of item" part of 
area 5. As such, it should be open-ended as are the lists in most chapters of AACR 2. 
This will allow for the development of new materials or for the cataloging of forms not 
yet covered. It is suggested that the following list be used. Suggestions will be 
welcomed for additional terms to be added during the formal ruie revision process. 

Computer data 
Numeric data 
Census data 
Survey data 
Computer program 
Utility program 
Executable software 
Source code 
Computer Graphic 
Electronic document 
Electronic text 
Electronic newsletter 
Electronic journal 
Computer font 
Computer game 
Computer sounds 
Bibliographic database 
Library catalog 
Citation database 
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Compute!' <iata and program(s) 
[any two tcnns ftom the list above] 

A more specific Ust of codes, with their definitions, has been developed for MARC field 
008 byte 26. 

If more than two tcnns from the list apply, use a more general temi that covers the it.'m. 
because this area is required. 

Number of records, statements, etc.: 

•niese guidelines recommend this part of area 3 not be used for the cauUoging of most 
Internet resources, because the number of files and the file size of a document may vary 
greatly from the form in which it is received to the form in which it is used and stored. 

Area 3. Numeric and/or alphabetic, chronological, or other designation 
area [MARC field 362] 

•niis area 3 is used for serials when cataloging with the first issue "in hand." It is used in 
addition to the area 3 for file characteristics and is given following that use of area 3. 

Example: 

Vol. 1. issue 1 (Oct. 1989)- 
The area is omitted if cataloging is done from an issue other than the first. 

Area 4. Publication, distribution, etc., area. [MARC field 260] 
Unpublished material: 

The only information for area 4 for unpublished material is the date the item was written. 
A date must be given. If no date appears on the item, make an assumption and enclose 
the assumed date in brackets [MARC field 260 $c] 
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Examples: 

1992 
[1991?] 
[1991 or 1992] 

Published material: 

For published material, the place of publication, name of publisher, and date of 
publication arc to be given in area 4. The date is omitted when cataloging a serial from 
other than the first issue, as shown in the first example below. 

Some Internet items include this information, but many don't If information is present, 
treat the item as published. If information is not present, treat the item as unpublished- 
Examples: 

[Washington, D.C.] : DDN Network Info Center, 
[Chicago : American Library Association], 1991 
[Ann Arbor, MI] : Merit Network, 1991- 
Geneva, Switzerland : CERN, 1992 

Area 5. Physical description area [MARC field 300] 

Area 5, the physical description area, is omitted for this material according to directions 
given in AACR 2, because there is no physical item. 

Area 6. Series [MARC fields 4XX, 8XX] 

Series information goes in area 6. 

Examples: 

Project Gutenberg ctext 
Notes from the Bikelab ; no. 12 
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Area 7. Notes [MARC fields 5XX1 

Notes make up the balance of the bibliographic record. Most r.otes arc OP^^"-^ 

nu.y use as few or as many as desired If used, however, they must be used m the order 

of the rules. 

Information from two or more notes may be combined into one note as desired, 
•nus Ust combines notes ftom AACR2 chapter 9 (computer files), chapter 12 (serials), 
and chapter 1 (general). 

9.7B1a. Nature and scope IMARC field 5001 

ms note provides brief information on the nature or scope of the file, unless this is 
apparent from the rest of the description, or is included as part of the summary. 

Examples: 

Electronic newsletter 
Fantasy game 
Computer music 

12.7B1. Frequency IMARC field 310] 

The frequency of a serial is given here. 
Examples: 

Weekly 
Irregular 

File continuously updated 
9.7B1b. System requirements [MARC field 538] 

For commercial software packages, this note tells the user, in a formal, structured, 
manner, what computer is required, how much memory, any additional programs needed, 
and any special peripherals needed. 

/ 
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For files available by remote access, this note is used to specify any specific program or 
type of program needed for use with the file and/or any special hardware requirements. 

The note begins with the words "System requirements:" 
Examples: 

System requirements: PostScript printer 

9.7B1C. Mode of access [MARC field 538] 

Because a separate local access field (MARC field 856) provides detailed inforaiation for 
access, this note may be brief. 

Example: 

Access through computer network 

9.7B2. Language/Script [MARC field 500] 

The language and/or script of the content of the file is named in this note unless it is 
apparent fi'om the rest of the description. 

Example: 

Text in Spanish and English 

9.7B3. Source of the title proper [MARC field 500] 

This note is required. For a serial, this information often is combined with the 
•"Description based on:" note. 

Examples: 

Title fiom first line of file 
Title ft-om title display 
Title supplied by cataloger 

Description based on: Issue 43; title from file header 
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9.7B4. Variations In title [MARC field 500] 

The filename could go here if desired and if not given elsewhere. 
Examples: 

Filename: TeXhaxD 

Running title: Infonnation resource schema 
9.7B5. Parallel titles and other title Information [MARC fie :d 500] 

•niis note is used for other titie information found on Ae item and not given elsewhere in 
the bibliographic record. 

Examples: 

"Appendix A" 
Request for comments 

9.7B6. Statements of responsibility [MARC field 500] 

This note is used to name any person or corporate body not named in field 245 but 
important enough to be named in the bibliographic record. 

The name of the person who input a file generally is of no bibUographic importance. 

Examples: 

Authors: Chris Weider, Mark Knopper 
Material copyrighted by Charles L. Hendrick 

9.7B7. Edition and history of the file [MARC field 500] 

Information about the edition and history of the file is given here if important to users. 
Examples: 

"Adopted July 2, 1991, by the ALA Council" 

"This edition ... created from a comparison of various editions determined by age 
to be in the public domain in the United States" 



r; 
/ 
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12.7B7. Relctlonshlps with other serials [MARC fields 580, 780, and 785] 

This note is used to state complex relationships with other computer files. 
Example: 

Continues: NBER time scries database 

9.7B8. File characteristics [MARC field 500] 

This note is used for additional information about the file if the information is not 
available elsewhere in the bibliographic record. 

The number of cases or variables making up the files also may be recorded here [MARC 
field 565]. 

Example: 

465 cases 

12.7B8. Numbering and chronological designation [MARC field 5151 

This note is used for anything about the numbering that is not specified in area 3 for 
serials, or to give complex, irregular, or peculiar designations. 

Examples: 

Numbering irregular 
Repon year ends June 30 

9.7B9. Publication, distribution, etc. information [MARC field 500] 

This note is used for any important information not already given about publication or 
distribution of the file. 

Example: 

Issued by ALA Reference and Adult Services Division, Machine-Assisted 

Reference Section, Direct Patron Access to Computer-Based Reference 
Systems Committee 
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9.7B10. Physical description, Including color or sound [MARC field SOOJ 

Information about color or sound is given in this note if it is not included in a summary. 
Examples: 

Graphics display in color 

Plays music as score advances on the screen 

9.7B11. Accompanying material Information [MARC field 556] 

If documentation is available as a separate file, that infonnation would go in this note. 
Examples: 

Printed documentation available dircctiy from the originator of the file 
Documentation may be printed out from separate file 
Documentation at beginning of file 

9.7B12. Series Information [MARC field 5001 
Example: 

Originally issued in series: American national election study series 

9.7B13. Dissertation note [MARC field 502] 
Example: 

Thesis (M.A.)-Camegie Mellon University, 1991 

9.7B14. Intended audience for the Item [MARC field 5211. 

Intended audience is given in a note if the information is stated in the item being 
cataloged. 

Example: 

Intended audience: Medical personnel and health researchers 
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9.7B15. References to published descriptions [i\AARC field 5101 

This note is not included in chapter 9, but there is a MARC field 5 10 for the content in 
coded form. It specifies where the item has been cited. 

Example: 

Indexed by Applied Science and Technology Index 

9.7B16. Other formats In which the Information Is available [MARC field 
530]. 

Examples: 

Available in printed form from ALA 

Also available in printed version containing additional information 
9.7B17. Summary [MARC field 520] 

This note provides a brief objective summary of the purpose and content of the item, if 
needed. It begins with "Summaiy:" if MARC field 520 is used. 

Examples: 

Summaiy: Provides abstracts of articles and discussions firom the electronic 

journal Computers and academic fi-eedom news 
Summaiy: Table of ANSI escape code sequences and their functions 

MARC field 500 is used if a general note about the purpose of the item is desired that 
does not begin with the word "Summary." 

Example: 

Discusses the file format structure of the Macintosh and problems on conversions 
between BinHex files and binary files on a UNIX platform 

9.7B18. Contents [MARC field 505] 

This note provides a formal or informal list of contents of a file, 
begins with "Contents:" 
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Examples: 

Contents: Description of working group - Goals and milestones 

Contents: The Bill of Rights and beyond / Dennis J. Reynolds - Techno-fallacies 

of the infonnation age /Gaiy T. Marx - Freedom and privacy in 

electronic libraries / Steve Gisler ... 

If an informal note is desired, MARC field 500 is used. 
Example: 

Contains a Ust of all the documents available via anonymous FTP from the 
National Science Foundation's Science and Technology Information 
System (STIS). Also includes instructions for searching the index and 
downloading the files 

A note about bibliographic references in an item would be entered in MARC field 504. 

Example: 

Includes bibliographic references 

9.7B19. Numbers [MARC field 500] 

Numbers appearing on the item that may be important are recorded in this note. 
Examples: 

•'RFC 1251" 

9.7B20. Restrictions, etc. [MARC field 506] 

This note states any limitations or restrictions on the use ol the item being cataloged. 
Example: 

"Not to be for use or included in any storage or retrieval system in any country 
other than the United Slates" 
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9.7B21. ••With" noie [MARC field 501] 

Used to connect bibUographic records for two or more computer files with no collective 
title that are cataloged individually. 

Example: 

With: AnsiSpecs 

1.7B22. Combined notes relating to the original [MARC field 534] 

Use this note to describe the original item represented by the computer file being 
cataloged. 

Example: 

Electronic text of: Sophocles. The Oedipus trilogy / by Sophocles ; English 
translation by F. Storr. Cambridge, Mass. : Harvard University Press, 
1912. (Locb Library) 

12.7B23. Item described [MARC field 500] 

Identifies the issue of tiie serial on which the description in based. 
Example: 

Description based on: Vol. 91, issue 51 (Nov. 14, 1991) 
Additional MARC Fields 

• Additional MARC note fields tiiat do not match any of the AACR2 rules for notes: 

• MARC field 522 is provided for recording geographic coverage of the material. 

• MARC field 524 is provided for the preferred citation of the described material. 

• MARC field 535 is provided for recording the location of originals or dupUcates of 
the materials. 

• MARC field 536 is provided for recording funding information. 
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• MARC field 565 is provided for recording the ni-nbcr of cases or variables making 
up the files. 

• MARC field 567 is provided for recording methodology used in the item. 

• MARC field 581 is provided for recording a citation to or information about a 
publication based on the use of the file being cataloged. 

• MARC field 583 is provided for recording actions. 
Choice and Form of Entry 

Main Entry 

Main entry is chosen following rules in AACR 2 chapter 21. There are no special rules 
for main entry of computer files. 

Added Entries 

Added enoics are made following AACR 2 rules 21.29-21.30. Added entries should be 
made for people, corporate bodies, and titles not chosen as main entry, if those entries 
might be used by patrons when looking for the item. 

Any name or title for which an added entry is made must appear somewhere in the 
bibliographic record. 

Title Added Entries 

Title added entries (after format integration) are entered in MARC field 246 for varying 
form of tide or in MARC field 740 for analytical tides. 

MARC field 753 

MARC field 753 was developed to provide access to the type of computer used with the 
computer file being cataloged, as well as for access for additional technical details. 

This field is not to be used when cataloging electronic resources, because MARC field 
856 will provide all the information needed for these materials. 
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MARC field 856 

MARC field 856 is proposed to contain all the information necessary for subscribing to, 
transfening, or otherwise accessing the electronic resource. 

Subject Headings, Classification 

Subject headings and classification are not controUcd by any national or international 
standards or requirements. A library may choose what type of subject access it desires. 
Various committees and authorities have, however, recommended that a Ubrary treat 
computer files just like any other form of material in terms of the number and the kind of 
subject headings assigned and the type of classification used. 

Examples 

These examples do not include added entries, subject headings, or classification numbers. 
Sample 1 

Type: m Bib Ivl: m Source: d Lang: eng 

File:d Enclvhl Govt pub: Ctry: xxu 

Audience: f Modrec: Frequn: n Regulr: 

Desc: a Dat tp: s Dates: 1991, 

100 i Malkin, Gary Scott. 

245 10 Who's who in the Internet $h computer file : $b biographies of lAB, ESG, and 
IRSG members / $c G. Malkin ; Network Working Group. 
256 Electronic document. 
260 $c 1991. 

538 Access through computer network. 
500 Title ftx)m tide screen. 
500 "August 1991." 

520 Biographical information about members of Uie Internet Activities Board 
(lAB), the Interne- Engineering Steering Group (lESG) of the Internet Engineering Task 
Force (IETF), and the Internet Research Steering Group (IRSG) of die Internet Research 
Task Force (IRTF). 

856 1 $a nic.near.net $d /docs $f whois_whointemet_biographies.txt $s 72190 

Comments: A scope note was not used here because fuller information is included in the 
summary. 
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Sample 2 



Type: m Bib Ivl: m 
File: d Enc Ivl: I 

Audience: g Modrec: 



Desc: a 



Dat tp: s 



Source: d Lang:cng@> 

Govt pub: Ory.^ 

Frequn: n Regulr: 
Dates: 1992, 



0411 eng$hgrc 

100 0 Sophocles. 

24010 Selections. $1 English. $f 1992. 

245 14 The Oedipus trilogy $h computer file / $c by Sophocles. 

256 Electronic docuntjent. 

260 Usle, IL : $b niinois Benedictine College, $c [1992?] 

440 0 Project Gutenberg etext 

538 Access through computer network. 

500 Title from title screen. 

505 0 Oedipus the King --Oedipus at Colonus- Antigone. ^ ^ ^ , 

534 $p Electronic text of: $a Sophocles. $t The Oedipus trilogy / by Sophocles ; 

English translation by F. Stoir. $c Cambridge, Mass. : Harvard University Press, 1912. $f 

^^^'*'^^next.cso.uiuc.edu $d /etext/etext92 $f ocdipl0.txt $s 235567 bytes $k 
your email address $1 anonymous $m Michael S. Hart $n University of Dhnois at 

^856T $a quake.think.com $b 192.31.181.1 $c compressed $d /pub/etext/1992 $f 
oediplO.txt.2 $q binary $s 99063 bytes 

Comments: The introductory phrase of field 554 provides the information that 
otherwise would be in a scope note. 
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Sample 3 



Type: m Bib Ivl: s 

File: d Enc Ivl: I 

Audience: g Mod itc: 

Dcsc: a Pub st: c 



Source: d Lang: eng 
Govt pub: Ctry:pau 
Ficqun: u Reguln u 
Dates: 1989,9999 



022 1053-8496 

245 00 Quanta $h computer file 

246 1 3 Quanta magazine. 
256 Electronic journal. 

260 Pittsburgh, Pa. : $b Quanta Magazine, $c 1989- 

362 0 Vol. 1, issue 1 (Oct. 1989)- 

538 Access through computer network. 

500 Title from title page. 

500 Editor, Daniel K. Appclquist. 

520 Stories of science fiction and fantasy. 

856 1 $a unixl.andrew.cmu.cdu $b 128.2.35.66 $c compressed $d /pub/quanta $f 
quanta-*.ps.Z $q binary $z Sample filename: quanta-octl991.ps.Z 

856 1 $a unixl.andrew.cmu.edu $b 128.2.35.66 $c compressed $d /pub/quanta $f 
quanta-*.ascii.Z $q binary $z Sample filename: quanta-octl991.ascii.Z 

856 1 $a eff.org $b 192.88.144.3 $c compressed $d /pub/joumals/quanta $f quanta- 
*.ps.Z $q binary $z Sample filename: quanta-octl991.ps.Z $z PostScript file 

856 1 $a cff.org $b 192.88.144.3 $c compressed $d /pub/joumals/quanta $f quanta- 
*.ascii.Z $q binary $z Sample filename: quanta-octl991.ascii.Z 
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Data Dictionary and Regular Expressions 



Dictionary Entries by Category 













Data 


calendar 


data 


font{S} 


hershey 




map{S} 


sound{S} 


stat{S} 


weather 


Executable 


bin 


binaries 


lOColniaCiwS 


5>UI 1^19 


Game 


amoeba 


ate 


atm 


backgammon 




battlestar 


card{S} 


conquer 


conquest 




hunt 


lome 


mahjongg 


nrwnop 




otherrealms 


phantasia 


poker 


quix 




rogue 


sliding 


tkanta 


warp 




xconq 


xtank 


yahtzee 






(gnu|x)?chess{NWS} 


game{NWS} 


x?trek{VER} 


anim{NWSl 


Image 


art 


bitmap{S} 


gif{S} 


graphk:s 




icon{S} 


image{S} 


pict{S} 


shape{S} 


News 


tiff 

alt\.{NWS} 


bk)netV{NWS} 


comp\.{NWS} 


faq 




netinfo 


netnews 


news 


rec\.{NWS} 


PC 


(vle)ga 


amiga 


apple 


cpm 




dos{NWS} 


from.mac 


tbm.pc 


mac 




macintosh 


msdos 


next 


pc 




wins 


window{S} 






Source 


ada 


alt\.sources\.{NWS} 


autoclass. 


bsd{NWS} 




btree 


c\+\+{NWS} 


c\-distr 


cad{NWS} 




calc 


calentool 


calentool 


client{NWS} 




cmusnmp 


code{NWS} 


common.source 


conp\.sourcesV{NWS} 




cplus{NWS} 


crc 


crypt 


ctime 




database{S} 


editor{NWS} 


ka9q 


gnu{NWS} 




hack 


hpdev 


hrshytools 


inetd 




package{S} 


packet 


pk>t{NWS} 


postgres{NWS} 




rayshade 


m\.src 


sail 


saytime 




share{NWS} 


software 


source{NWS} 


src{NWS} 
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Dictionar 
Cte gor 

Source 



System 



cntrioft hy Category (continued) 



EntridS 

fiwnetVsources 


tooi{S} 


util{NWS) 


u?emacs{NWS} 


filterfS} 


cTkermit 


lib{NWS} 


(x|y|z)?modem 


(ozlsb|em|unix)?tex 






cops{VER} 


386(NWS} 


listsVsunVmanagers 


khoros 


cracklVERl 


slip{NWS} 


4V3{NWS} 


Modula{VER} 


fa-zW2fa-zl+ 


ape 


arc 


benchmart({S} 


cnGws2 


comm 


config 


contrt){NWS} 




crisp{VER} 


csh 


dbx 


ririverlNWSl 


dvi{NWS} 


eaj3 


elm{VER} 


fix{NWS} 


functions 


g\+U{VER} 


gawk{VER} 


occlVERl 


gdb{VER} 


ghostscript{VER} 


hp300 


include 


ipl 


jetroff 


kerberos 


kem{NWS} 


lamport{NWS} 


mlO-9] 


mail 


mit{NWS} 


mush{VER} 


net{NWS} 


news2\.11 


nfs 


ntp 


oberon 


opmvax 


parallel 


patches 


pbmplus{VER} 


pcomm 


Ddcurses 


perl{VER} 


pex 


pgmi 




m{VER} 


sendmail 


sparcOberon 


strina{Sl 


sun{NWS} 


sys{NWS} 


tape{NWS} 


tcpdmp{VER} 


tcpip{VER} 


teco 


tex{VER} 


tip 


tpic 


undump 


unix{NWS} 


unxarc{VER} 


uunet 


vax{NWS} 


vi 


vt1{NWS} 


x.contrib 


x11{NWS} 


xfig{VER} 


xmaii 


xtroff 


xview 


xview{NWS} 


xwinsys 


yacc{VER} 


x?gopher{VER} 


(gnu|d)?make 


prolog 




smalKaEk 


snobol 



r 
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Dictionary Entries by Category (continued) 



Category 



Entries 


(tech)?report{S} 


[0-9] reaame{S} 


M>\iMWd) 




draft{S} 


esperanto 


firdarms 




guKar 


idea{S} 


ieeefNWS} 


imagine 


info{NWS} 


lyric{NWS} 


man{NWS} 


mso{NWS} 


neuroprose 


note{S} 


paper{S} 


phone{NWS} 


P«an{S} 


preprint{S} 


poiitic{NWS} 


postscript 


reference{NWS} 


review{NWS} 


rfe{NWS} 


slang 


song{NWS} 


spec{NWS} 


starchaft{NWS} 


storie{S} 


text(NWS) 


unix\-wizards{NWS} 







Text 



Reaular Exoressions and Matching Rules 


Regular Expression 


Matches 


X 


The character "x" 




Any character except newline 




Character class; in this case, the pattern matches either an "x." a "y." or a 


[abj-oZ] 


Character class with a range in it; matches an "a." a "b." any letter from T 


through "o," or a "Z" 


l^A-Z] 


Negated character class; any character except those in the class. In this 


case, any character an uppercase letter. 


C^A-ZWn] 


An/ character except an uppercase letter or a newline 


r 


Zero or more fs, where ris any regular expression 


r+ 


One or nwre ^s 


r? 


Zero or one ^s (that is. an optional t) 


r{2,5} 


From two to five ^s 


r{2,] 


Two or more ^s 


r{41 


Exactly 4 ^s 


{name} 


The expansion of the me" definition (see above) 


^xyz]\\"foo" 


The literal string: [xy.j'foo 


\\X 


ANSI-C interpretation of \\x; otherwise, a literal "X" (used to escape 




operators such as •*") 


\\123 


The character with octal value 123 
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ns 

r/s 

*r 
r$ 

<s>r 



Regular Expressions and Matching Ru les (continued) 
Regular Excresston Matches 

\\x2a 

(r) 
rs 



<s1 ■s2.s3>r 



The character with hexadecimal value 2a 
An r. parentheses are used to override precedence (see t>elow) 
Concatenation: the regular expression rfollowed by ♦he regular expression 

5 

Either an r or an s 

Trailing context: an f txit only H K is followed by an s: the s is not part of the 
matched text. 

An r. but only at the beginrung of a line 

An r, but only at the end of a line; equivalent to "rA\n". 

An r. but only in start condition s {see below for discussion of start 

conditions) 

An r. but only in start conditions s1 . s2. or s3 



9^. Q.^ Final Report to the U.S. Department of Education 



ERIC 



Appendix D 
Guidelines for Participants 

Thank you for participating in the OCLC Internet Resources Cataloging Experiment. 
This document provides essential information and instructions; please read it carefully 
before beginning the experiment and refer to it as needed- 
Getting Help 

If you have questions or problems during the course of the experiment, please contact me 
by electronic mail, Fax, or phone: 

Erik Jul 

Communications Manager 
Office of Research 
OCLC 

Internet: ekj@rsch,oclc,org 
Fax: (614) 764-2344 
Phone (614) 764-4364 

We expect that cataloging many of the files in the experimental collection will be rather 
straightforward; however, we also expect that some files will pose technical and 
theoretical cataloging problems. For example, some files such as images work in 
conjunction with other programs; others are in a special output foriiiat such as PostScript, 
troff, or TeX; still others lack even Ae most fundamental bibliographic information. 

Use whatever sources are available to you to solve these problems to the best of your 
ability, enter whatever data elements are available into the bibliographic record, and 
record difficulties in tiie associated log file (see (Seating Records). Be suiv-, to create a 
record, no matter how minimal, for each file assigned to you. 

Please rememUr, tiiis experiment is designed to discover problems associated with 
cataloging electronic information objects on the Internet; deficiencies in the records 
created are sure to be the result of difficulties presented by the information objects 
themselves. 
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Introduction 



This experiment tests these hypotheses: 

L The current USMARC Computer Files Format and Anglo-American Cataloguing 
Rules, revised, chapter 9, Computer Files, arc adequate for creating d'-scriptive 
cataloging records for electronic file resources on the Internet. 

2. Electronic file resources on the Internet contain sufficient data elements for creation 
of TniniTTial level Cataloging records. 

3. Catalog records can provide essential access information for electronic file resources 
on the Intemet by incorporating selected fields from the USMARC Format for 
Holdings and LxK:ations. 

Methods 

• 300 elec iC files (text, data, software) have been collected from Intemet resources 
using manual and automated means. 

• An information file was created for each information object. 

• Each cataloging librarian or cataloging team receives one group of 30 files. 

• Participants catalog the items according to the AACR2R rules, chapter 9, and the 
USMARC Computer Files format. 

• Participants create MARC-likc records using word-processing software, thus creating 
900 bibUographic records (30 x 30). 

• Participants create a log record for each bibliographic record created, ^ 
Evaluation 

The reconis and log files are analyzed in light of the three hypotheses using manual 
review and automated statistical analyses. 
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Disseminatioia 

OCLC will publish the results of the research in paper and electronic format. The names 
and affiliations of participants will be acknowledged for their contributions but not 
associated with any particular itcord created during the experiment. 

About the Test Collection 

The test collection is representative of files found on the Internet The collection focuses 
on text files, which account for only 7-8% of files on the Internet but comprise slightly 
more than half of the files in the test collection. The text files include electronic books, 
journals, newsletters, poetry, essays, lyrics, guides, lists, papers, reports, and a range of 
informal, unpublished materials. 

The remainder of the test collection consists of various types of sofnvare and data files 
such as source code, programs, games, images, and font files. These files are present in 
the collection in roughly the same proportions as they exist on the Internet; thus, source 
files predominate. 

Are These Files Worth Cataloging? 

You may feel that some of the files assigned to you for cataloging may be of 
questionable value. In fact, son>e files likely are not good candidates for cataloging and 
would not typically be cataloged. However, this experiment tests whether the file could 
be cataloged and not whether it should be cataloged. Use the log file (see Creating Files) 
to express your estimation of the value of cataloging a particular item. 

Instructions 
Your ID Number 

Each participant or team is assigned a number from 01 through 30. You will receive 
your ID number in a separate mailing. Your ID number corresponds to a set of 30 
randomly selected files and associated information files. 
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Your Set Number 

Your set number and your ID number arc identical. Each set contains 30 randomly 
selected numbers from 001 through 300. Each number conr-sponds to an electronic file 
with the name "[numberl.obj" and an associated inforaiation file with the name 
"(numberl.info". 



Examples 



Corresponding Files 



Your ID/Set Number Numbers in Set Object Rles 



Information Files 



017 



008. 049. 078. 1 14. OOS.obj. 049.obj. 008.inf, 049.inf. 
124,... 078.obj.114.obj. 078.inf, 114.inf. 

124.obj, ... 124.inf, ... 



About Your Files 

You will use the following files: 

1. Set file-tells you which 30 object files to catalog 

2. Object files--the electronic files to be cataloged 

3. Info files-associated information; one for each object file 

4. Bibliographic workform-serves as the basis for a bibliographic record 

5. Log file-record your comments, difficulties, and suggestions 

Getting Your Files 
Set File 

You will receive your set file by electronic mail. 
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Object Files, Info Files, Worlcform, and Log File 

You will obtain your assigned object files, their associated info files, a blank 
bibliographic workform, and a blank log file from OCLC by using the File Transfer 
Protocol (FTP). 

To obtain your assigned filers at your system prompt enter: 

ftp zcus.rsch.oclc.org 

At the name prompt, enter anonymous. 

At the ID prompt enter your Internet address. 

For Object Files 

When connected to the system, change to the directory: 

pub/catalog_expcriment/docs. 

Example 

cd pub/catalog_experimcnt/docs 

To get your files, transfer them from OCLC to your local site using the GET command; 
enter: 

get [number], obj 
Example 
get O78.obj 

The system tranfers the file to your current working directory. 
For Info Files 

To get associated information files, change to the pub/catalog_experiment/info directory 
and use the GET command. 
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Example 

get O78.info 

Note: You do not need to transfer aU files during a single session. You niay wish to 
transfer the fUes only when you are ready to catalog them. This will help you save space 
on your computer. After cataloging the file to your satisfaction, you can delete the object 
and information files from your system to save space. 

For the Workform and Log File 

To get a blank workform and log file, change to the pub/catalog_experiment/adniir. 
directory and use the GET command. Once you have transferred these files you can 
copy them locally as needed. 

Examples 

get workform 
get log 

About the Info Files 

Each object file (*.obj) has an associated info file (*.inf). The info file contains 
information associated wiuh the file and captured when tiic file was retrieved from the 
Internet Typically, die info file contains information about the object file such as: 

FUename: (The name of die file as it exists on the Internet) 
IE># Ignore this field. 

Host The address of the Internet host computer fiiom which die file was 

obtained. 

Bytes Size of die file in bytes 

Path Ignore this field 

Hie Info file may also contain additional information about die file such as how to 
subscribe to an electronic journal. 

You may incorporate data from die info file into die associated bibliographic record. 
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Note: Cenain files are stored in a compressed state and must be uncompressed before 
viewing. These files typically have an extension such as .zip, .hqx, or .zoo. Other files 
have been "tarred" using a UNIX compression algorithm. These files have the extension 
.tar. When these files arc "untarrcd," they typically produce a directory with associated 
files. 

We have tried to limit the number of such files, but some arc included in the test set 
because of the technical, practical, and theoretical cataloging problems they represent. 
We have tried to note special file conditions in the info files. If you cannot overcome the 
technical problems presented by these files by uncompressing them or untarring them, 
please contact the Office of Research at ekj@rsch.oclc.org for assistance. 

Creating Records 

During the experiment you arc asked to create two files for each assigned electronic file: 
a bibliographic record and an associated log record. 

Blank workforms are provided for your use in creating the bibliographic and log records. 

Use a text editing or word processing system to create records and save your 
bibliographic records and log files as ASCII text files. 

Completing the Cataloging Workform 

The workform provides labels for fixed- and variable-fields. This is a suggested list of 
fields that could appear in a bibliographic record. You may add other allowable fields as 
necessary, except as limited by the Cataloging Guidelines, below. 

Spacing 

For fixed fields, enter a blank space following the colon and then the coded value. 

Example 

Filc:[space][code] 

For variable fields, follow the three-digit tag with four spaces. Enter indicator values in 
spaces 2 and 3, as appropriate; leave spaces 1 and 4 blank. If both indicators are blank, 
lerve spaces 1 through 4 blank. 
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Begin entering subfield $a in the fifth space after the tag. 

Examples 

100[space][space][space][space][data] 
245[space][ind.l][ind.2][space][data] 

Une Breaks 

Do not break lines with a carriage return/line feed character. (If your word processor 
wraps lines, that's CK. It is not inserting a hard return character.) 

Subfield Delimiters 

Use the dollar sign ($) to stand for the subfield delimiter character. Put one space before 
the subfield delimiter and one space after the subfield code. 

Example 

[space]$z[space]data 

Do not enter the subfield delimiter/code for the first subfield $a. 

Repeated Fields 

Repeat fields if necessary as allowed. 

Unused Fields 

You may leave blank fields in the record. 
File Format 

Save the record as an ASCII file. 



Completing the Log File 

Complete a log file for each bibliographic record you create. This is where you can 
record problems, questions, and suggestions concerning the object you are cataloging. 
We want to learn what practical and theoretical problems you encountered and how they 
were resolved. In conjunction with the actual bibliographic records you create, the log 

10 J 
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file is a vital source of important inrormation. We encourage you to to use the log file 
freely. 

Each log file has three required elements: 
L Your ID number 

2. The number of the associated object file 

3. The total elapsed time required to catalog the item. (Record your time to the nearest 
minute; record only the actual time spent cataloging the item and creating the record. 

These fields are present in the log file template, which is available via FTP (see Getting 
Your Files, above). 

To record comments about fixed-field elements, enter the fixed-field mnemonic at the 
left margin, a colon, a space, and your comments. 

To record comments about a variable field, enter the three-digit tag number at the left 
margin, a space, and your comments. 

To record general comments, enter the word "general" at the left margin, a colon, a 
space, and your comments. 

Examples /^^ 

File: [your comments..-; may be several lines or paragraphs of text.] 

\00 [Your comment...; may be several lines or paragraphs of text.] 

General: [Your comments...; may be several lines or paragraphs of text.] 

General: [More comments on another topic or additional thoughts on an earlier topic] 

You may repeat fields as necessary; be sure to begin each comment with the appropriate 
designator. 

File Naming Conventions 
Important 

Name the records and log files you create according to the following conventions: 




Final Report to the U.S. Departmeni of Education \i) 



Assessing Infomuuion on the Internet 

BibUographic records: [object numberl-[your ID numberl-rec 

Log recorfs: [object numberl-[your ID numberj.log 

Hie object number is the three-digit number of the object ffle you cataloged. Your ID 
number is the number of the set of items you arc cataloging. The file extension 
differentiates between bibUographic records and log fUes. 

Examples 

198-14.tcc 198-14.1og 
056-29.rcc 056-29.log 

Submitting Records and Log Flies 

You can submit completed records and log files to OCLC by FTP or electronic mail; the 
FTP method is preferred. 

Using FTP 

To submit your competed records and log files using FTP, at your system prompt enter: 

ftp zeus.rsch.oclc.org 

At the name prompt, enter anonymous. 

At the ID prompt enter your Internet address. 

Change to the directory pub/catalog_expcriment/incoming; enter: 

cd pub/catalo6_experimentAmcoming 

Use the send command to transfer the file from your current working directory to the 
"incoming" directory at OCLC; enter 

send [file name] 
Examples 

send 132-24.rcc | < ; " 

send076-01.log 
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Note: Be sure to name your files according to the file naming conventions described 
above. 



Cataloging Guidelines 

In general, catalog your assigned files using the USMARC Computer Files Format and 
the ASCR2 cataloging rules (revised), chapter 9, Computer Files. 

In addition, apply the following guidelines to your cataloging: 

Code fixed field elements as appropriate. 

Ignore field 049. 

Ignore call number tields. 

Ignore subject entry fields. 

Do not do any authority work for the records you create. 
Specific Fields 

Field 008, byte 26 (fixed-filed element "File:") 

You may find the list of available codes to be inadequate. We solicit your suggested 
additions or modifications to this list based on your actual experience cataloging a test 
file. When cataloging, use only the currently validated codes; include your comments in 
the associated log file. 

Field 037 

This experiment assumes format integration whereby field 265, Source for Acquisition, 
is subsumed by field 037, Stock Number. Here's what field 037 will look like after 
foraiat integration. 

037 Source of Acquisition 

Indicator 1 - Undefined 
Indicator 2 - Undefined 
$a Stock Number 
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$b Source of stock number/acquisition 
$c Terms of availability 
$f Forms of issue 

Use field 037 to record the subscription address for electronic journals, newsletters, and 
such. 

Fields Sxx 

Use the Sxx fields for recording instructions on subscribing to electronic journals. 

Field 538 

Note mode of access. 

Field 753 

Field needs to be broadened to include text, e.g., "requires PostScript printing device." 
Field 852 

Use field 852 to record location information. For many files this consists of the host 
address and the path and file names. 

Example 

852 [NUC] $b [full path name including file name] $z [Transfer in binary mode] 

Note: Be sure to record problems, comments, and suggested format revisions in the log 
files. 

Specific Rules 
Area 1 

9.1B3 A file name or data set name may be used as the tide proper if it is the only name 
given in the chief source. 

1" : 
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Area 3 

93B1 and 9.3B2 The list of terms is limited; record your suggested additions in the log 
files. 

Area? 

9.7Blb and 9 JBlc Rules may need revision to accommodate the Internet environment 
Note mode of access. 

Note: Be sure to record problems, comments, and suggested rule revisions in the log 
files. 

A Final Word 

We hope you find this experiment interesting as well as important. Your participation is 
vital to its success. Your time and expertise are of great value in terais of the cataloging 
task alone, but we expect that contribution to be repaid by the service rendered to the 
profession. 
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The Internet and the NREN: A Bibliography 



This bibliograqphy in progress, one of several now available on the Internet and the NREN (National Research and 
Education Netwrnk), will be of interest to librarians, most of whom use computers in their daily work. Other 
bibliographies on the Internet, TYI on Where to Stan** by Karen Bowers and "Using Netwoiiced Information 
Resources" by Deidre Stanton, may be more useful for those already somewhat familiar with this new terrain. This 
one was originally intended only for OCLC Office of Research staff use, to support work on OCLC*s project, 
"Assessing Information on the hitemet,** which has been partially funded by a grant from the U. S. Department of 
Education. 

The list is intended to inform readers of the scope of the discussion of Inteme:/NREN up to mid-1992. The items 
on it were found through online searches on WILSONLINE Library Literature, LISA, WORLDCAT, and ERIC. 
In addition, electronic mail messages iKOvided leads to computer flies, as did articles and bibliogr^hies. Many 
but not all of the items in this list are annotated. Abstracts and extracts that appear here in quotation marks have 
been copied from the original publications; all other abstracts were written by OCLC staff. 

The scope of this list is broad. Articles, books, reports, hearings, and files available via FTP (file transfer protocol) 
arc included. News items have been selectively collected. Technical topics, for example, computer hardware and 
protocols, are not emphasized. Bode reviews, product information and reviews, and articles on computer crime or 
viruses are excluded, as are a jdio and videocassettes and recordings. Electronic mail is not emphasized. Users of 
the list should note that some electronic files may have been dropped from the file servers since the list was 
compiled. 

This bibliography is offered to help librarians become comfortable with the Internet and prepare to make best use 
of the NREN. Its authors expect that most librarians will eventually be connected to this network and serve as the 
principal teachers of computer networking for the general public. We also hope that every classroom in the United 
States will soon participate in the enormous advantages that this new technology can bring. 
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ACM SIGUCCS Networking Taskforce. FYI on Connect«.g to .he ^^"L^^^^f'^^^^ 

Anticipate. Networking Working Group; August 1992; Request for Comments (RFC) 1359. FYI 16. 25 pp. 

Note- Available for anonymous ftp from host nic.ddn.mil, directory rfc; filename rfcl359.txt. file size 
53449 bvtcs "This FYI RFC outlines the major issues an institution should consider in the decision ana 
implemcntationofacampuscomiectiontothelntcineL In order to provide clarity to the reader, some 
SSSiUon has Eeen detailed. In doing so. the document has been directed toward U.S. aoademic 
Stioos that have not yet connected to the Internet However, the issues for which specific «nformauon 
has been provided can be generalized for any organization that wishes to participate m the world-wide 
' Internet community. It will be necessary for those organizations to obtain the correct and detailed 

information from their local or national IP service providtrs. In addition, this document may be used as an 
evaluation checklist for organizations that are currenUy comiected. Readers are expected to have general 
familiarity with networking concq)ts and teiminology." 

Adler. Prudence S. (ARL [Association of Research Libraries] Assistant Exccuuve Director. Federal Relations and 
' InfOTnaUon Policy). NSFNET Management Issues. ARL; May 1. 1992; 162: 1-3. 

Advanced Network and Services. Inc.. to Manage NFSNET. EDUCOM Revieyv; Winter 1990; 25(4): 44. 

ANS (Advanced Network and Service. Inc.. Allan H. Weis. President; Joel Maloff. Vice President of Client 
Services. 100 Clearbrook Road. Elmsford. NY 10523. telephone 914-789-5300. e-mail 
INFO@NISANS.NED is a new not-for-profit company formed by Merit. Inc., IBM Corporauon. and MCI 
Communications Corporation that will work under subcontract to Merit, Inc. to help expand and support 
development of the NREN. 

Aiken Robert [and others] (National Science Foundation). NSF Implementation Plan for Interagency Interim 
*NREN. Washington. DC: National Science Foundation; May. 1992. Draft Copy. Unlimited Distnbuuon. 

Note- Available for anonymous ftp from host expres.cise.nsf.gov. directory recompleie; filename impl.ps 
(PostScript); PostScript file size 249739 bytes. This document ouUines an architecture and 
implementation plan for the National Science Foundation's Interagency Interim National Research and 
Education Network (NREN) componem of the HPCC Program. The Interagency Interun NREN is 
intended as a near term research and development program to extend the capabiUues and breadth of 
connectivity of today's research and education (R&E) networks. Tliis networic will provide not only the 
ooportunity for agency backbones and mid-level networks to connect to NSF-fimdcd networks, but also act 
asVumited testbed for new technologies in the migration to a gigabit NREN. In order to ensure a smooth 
transition to a rational gigabit network infrastructure which can support the combined requirements of 
federal agencies, the U.S. research and educational institotions, and industrial collaborauons with U.S. 
R&E insticy,tions. the National Science Foimdation has coUaborated with other federal agencies m 
establishing tliis framework for the Interagency Interim NREN." 

Alberico. Ralph (Computers in Libraries). The Development of an "Information Superhighway." Computers in 
Ubraries: January 1990; 10(1): 33-35. 

J C R Licklider's 1965 vision of libraries in the year 2000 will be actualized early. NREN. a part of the 
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federal initiative for High Perfoimance Computing that is planned and supported cooperatively by the 
federal government, academic institutions, and industry, will create a new global information landscape 
where long-distance interaction and extremely high-speed transmission wiU be the norm. Evolving fiom 
ov^ 20 years of distributed computing, Hrst in ARPANET and mofc recently in the current Iniemet, the 
NREN is planned to be available to a steadily increasing number of campuses, industrial research labs, and 
libcaries and to achieve a capacity of 3 billion bits per second by 1996. 

Alberti, Bob [and others] (University of Minnesota Microcomputer and Workstation Networks Center). The 

Internet Gofriier protocol: A distributed document search and retrieval protocol: University of Minnesota; 
Spring 1992. 

Note: Available for anonymous ftp from host boombox.micro.umn.edu, directory 

pub/gopher/gopher_protocol; filename protoccl.txt; file size 30640 bytes. ''The internet Gopher protocol is 
designed for distributed document search and retrieval. This document describes the protocol, lists some of 
the implementations currently available, and has an overview of how to implement new client and server 
applications.** 

Allen, Robert (At&T). Technology for a New Renaissance. EDUCOM Review; Winter 1990: 22-25. 

A swift and massive renewal of learning like the one prompted by the invention of the printing press is 
coming via NREN into a world as confused and as promising as that of Galileo and Copernicus. Scientists 
at leading academic research institutions, AT&T BeU Labs, and other test beds for NREN technology 
should woric to build cooperative use of this enormous resource among widening circles of public users, 
including students in high schools. If users work together, they can help transform and strengthen the 
nation. 

American Library Association. Committee-Reported NREN Bills Analysir and Excerpts. ALA Washington 
Newsletter; Jmt 21, 1991; 43(6): 1-9. 

American Library Association. National Research and Education Networic. ALA Washington Newsletter; August 
15. 1990; 42(8): 1-2. 

Note: **Excerpts from S. Rept. 101-387 of July 23, 1990 on S. 1067, the High-Pcrformance Computing Act 
of 1990 Senate Committee on Commerce, Science, and Transportation/' 

Anderson, Greg (MIT Libraries, Cambridge, Massachusetts). Complement or Contradiction: The Role of 
Acquisitions in the Access versus Ownership Dynamic. Acquisitions Librarian; 1991 ; (6): 3-13. 

**There are many issues affecting academic libraries which question our fundamental role and function 
within the scholarly communities; a continuum of investigating and understanding the economics of 
scholarship in the 90's; strategic planning-"that vision thing**-f(Mr academic librarianship; and, weaving the 
waip and woof of information technologies into the fabric of our professional lives. Discussions of these 
factors have centered primarily upon the public service and collections functions. These same factors, 
however, ining considerable focus upon the role of acquisitions in our organizations. This discussion will 
define and frame some of the issues, questions, challenges, opportunities, and new directions for 
acquisitions." 

Anderson, Mary Sieminski (Robert Hutchings Goddard Library, Clark University, V'orcester, Massachusetts). 
Networked Information: Issues for Action. Computers in Libraries; May 1991 ; 1 1(5): 33-35. 

Speakers at the 1991 spring conference of the New England Chapter of the Association of College and 
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Research Libraries addressed the effects Df NREN on issues of protections of privacy, security, mtellectual 
property, freedom of speech, and internal and iniemaUonal access; enjoined librarians to guide the 
evolution of the network to insure truly open public access; and described campus networks, demonstiauon 
projects at USDA and ILLINET. expert systems, and librarians' optimal lole in shapmg informauon poucy. 

Anthes, Gary H. (Computcrworki stafO- Commercial users move onto Internet Compuierworld: November 25. 
1991; 25(47): 50. 

One of several commercial providers of links on the NSFs Internet backbone is Advanced Netwoik & 
Services Inc. (ANS). a nonprofit partnership of IBM. MQ Communications, and Mcnt Network. Inc. 
ANS has a taxable subsidiary that provides Internet connections unregulated by government restncoons on 
commercial traffic to customers including Union Carbide. Chevron. Abbott Ubs. and Dialog Infomauon 
Services Communications for North Carolina Education. Research and Technotogy (i.e.. CONCERT, a 
North CaroUna network that connects 6.500 commercial and research computers) is also an ANS customer, 
a CONCERT manager says tiial crashes are not unusual but are diminishing. ANS expects to run at 622M 
bit/sec speeds by late 1992. 

Antiics. Gary H. (Computerworld). Internet makes users KIS-ing cousins. Compuierworld: May 14. 1990: 24(20): 
66. 

Knowbot Information Service (KIS). designed by the nonprofit Corporation for National Research 
Initiatives (NRI). is operational for 400.000 users connecting seven Internet directories. Client Knowbots 
call server Knowbots through a Transmission Control Protocol/Internet Protocol pott; the server Knowbots 
issue the client's requests to remote directories and format their answers for the client. Marshall Rose 
(Perfoimance Systems International. Inc.. Reston. Virginia) plans interactive service using the CCITT 
X.500 approved standard for 90% of Internet users by 1997; KIS Knowbots can be trained to woric with 
X.500. 

Arms. Caroline R. (University of Pittsburgh). Anonymous FTP: Getting Files on the Internet. ONUNE; 
September 1990; 14(5): 27. 

Note: This is a sidebar in "A New Information Infrastructure' by the same author. "Anonymous" is tiie 
standard user login name for the File Transfer Procedure (FTP) for downloading public files from the 
Internet. Instructions for accessing addresses on the Internet and some basic FTP commands, similar to 
VMS. UNIX, and DOS commands, are given. 

Arms. Caroline. Editor. Campus Setworking Strategies. EDUCOM Strategies Series on Informauon Technology. 
Bedford, Massachusetts: Digital Press; 1988; 322. 

Note: Part of EDUCOM Strategies Series on Information Technology. 

Arms. Caroline. Editor. Campus Strategies for Ubraries and Electronic Information. Bedford. Massachusetts: 
Digital Equipment Corporation; 1990; 404. 

Note: Part of EDUCOM Strategies Series on Infwmation Technology. Profiles a number of academic and 
library instittitions (including OCLC). 

Arms. CaroUne R. (Microcomputer and Media Center. Falk Library of die Hcaltii Sciences. University of 

Pittsburgh. Pittsburgh. Pennsylvania). A New Information Infrastructure. ONUNE: September 1990; 14(5): 
15-22. 

1"' 
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Note: Abstract from ERIC. "Pifovidcs background on networics and describes two national networks, the 
Internet and BITNET, Several related topics are also addressed: convergence of BITNET and the Internet; 
network decentralization; a proposed comprehensive national research and education netwwk (NREN); 
librirics and the proposed nctwoA; and the Ubraiy of the future. A network resource guide is included." 

Arms, Caroline R. (Microcomputer and Media Center. Falk Library of the Health Sciences. University Pittsburgh. 
Pittsburgh, Pennsylvania). Using the National Networi^: BITNET and the Internet ONLINE; September 
1990; 14(5): 24-29. 

Note: Abstract from ERIC. Trovides guidelines for using two national networks, BITNET and the 
Internet The discussion covers electronic mail, bulletin boards, collections of public filer, downtoading 
files, togging into remote systems over the Internet, online catalogs and local databases on the Internet, and 
future applications.** 

Arvidson, Raymond E. (Washington University, St Louis, Missouri). The Electronic GS A. Dvorzak, Marie. 
Geologkal Societies and Information Transfer in the Electronic Age: Proceedings of the Twenty-fifth 
Meeting of the Geoscience Information Society; October 29-November 1, 1990; Dallas, Ttxas. Alexandria, 
Va.: Geoscience Information Society; 1991; 21: 37-39. 

The Geological Society of America is urged to improve and expand service to its members at lower cost by 
implementing e-mail, becoming a node on the Internet and investigating possibilities for publication of 
digital manuscripts and digital transfer via CD-ROMs of cartographic data sets that are too large (650 
MDByte) to be published by traditional means. 

Association of Research Libraries. Linking researchers and resources: The emerging information infrastructure 
and the NREN proposal. Washington, D.C.: Association of Research Libraries; 1990. 

Avery, David (Dartmouth College, Hanover, New Hampshire). LISTSERV LISTS. Hanover, New Hampshire: 
Dartmoutii College. 

Note: Available for anonymous ftp irom host dartcmsl.danmouth.edu, directory SIGLISTS; filenames 
READ J4E (for information about the file), LISTSERVXISTS, file size 383249 bytes. 

Avram, lifinriette D. (Library of Congress). Copyright in the Electronic Environment. EDUCOM Review; Fall 
1989; 24(3): 31-33. 

The Library of Congress Networkworking Advisory Committee (NAC), established in 1976 to advise the 
Librarian of Congress and promote networking, has made protection of intellectual property rights in the 
electronic environment its highest priority. In March 1988, five NAC subgroups considered several views 
of the status of copyright in the electronic environment then independently concluded that the current 
copyright system works; NAC also agreed the law will be difficult to administer and that clarification is 
particularly needed regarding database compilations, derivative works, ownership of databases and the 
information on them, and compensation for intermediaries. 

Bailey, Charles W., Jr. (University Libraries, University of Houston, Houston, Texas). Electronic (Online) 

Publishing in Acnou..J'he Public-Access Computer Systems Review and Other Elccffonic Serials, ONLINE; 
January 1991; 15(1): 28-35. 

Serials in electronic form suggest a ne^3d to redefine the term "serial." Bailey reports issues, solutions to 
emerging problems, and recommendations based on Uie experience of pioneering efforts by the University 
of Houston Libraries, where he and his colleagues started an electronic conference. Public- Access 
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Computer Systems Fbnun (PACS-L). on BITNEr in June 1989;ajoun«d.T/..F«!»/ic.^cc«.^^ 
SystemsReview.inJmtaiy i990,mlu«i^s\twa,Public-Access Computer System News.mMaxch 1990. 

Bailey. Charies W.. Jr. (Univasity Libraries. University of Houston). Electronic Serials on BITOET. Comptaers 
'inUbraries:A\uM 1991; 11(4): 50. 

Note: nus «ticle is reprinted fiom the Compmers ini^ies Vl Proceeding^ ^^T^f R^n's 
moderator of PACS-L) of electronic publishing on BITNET and an ouUine of The Umversity of Houston s 
electronic serials that go fiee to 1.900 PACS-L users in twenty-eight countnes. 

i»«w Ch^Ti^ W Jr miuversit> "< Houston Libraries. Houston. Texas). Library-Oriented Computer 
'•^S;^*'iid£Sserials on Bitnet and internet />ara6a«Sear^^^^^ 

22-23. 

Describes how BITNEr and Internet conferencing and serials work, gives details about addresses and how 
to join and participate or subscribe. 

Bailey. Charles W.. Jr. (University of Houston Libraries. Houston. Texas). Library-Oriented Computer 
Conferences and Electronic Serials; 1992. 

Note- Message from discussion list PubUc-Access Computer Systems Forum (PACS-L). Available to 
subscribers of PACS-L. or send e-mail message to LIB3@UHUPVM13rrNEr. 

Bailey. Charles W.. Jr. Network-Based Comput..- Conferences and Hcctronic Serials for Librarians. Research & 
Education Networking: September 1991; 2(7): 8-9. 

Bailey. Charles W.. Jr. (University Libraries. University of Houston). Networic-Based Electronic Serials. 
Information Technology mdUbraries: Match 1992; 11(1): 29-35. 

Note- niis paper was delivered at the Sixth Annual Conference of the North American Serials Interest 
GrouD June 15 1991 "New forms of scholarly communicaUon are evolving on mtemauonal computer 
networks such its BITNET and Internet. Scholars are exchanging information on a daily basis via computer 
conferences, personal e-mail, and file transfers. Electronic serials are being distributed on networks, often 
at no charge to the subscriber. Electronic newsletters provide timely informaUon about current topics of 
interest Electronic journals, which are often referecd. provide scholarly articles, columns, and reviews. 
Uulizing computer networks, scholars have become electronic publishers, creating an altemauve 
publication system. Electronic serials hold great promise, but a variety of problems currenUy limit their 
effectiveness. Given the serials pricing crisis, librarians should encourage the development of 
network-based electronic serials." 

Bailey. Charles W.. Jr. (University Libraries. University of Houston. Tex^). T»« «^ .^^^^ 

Systems Forum: AComputer Conference on Bm^.i4fcr«o'5o/hvar«J?«view;M^ 1990.9(2). 

71-74. 

Bailey. Charles W.. Jr.; Rooks. Dana. Symposium on the Role of Networic-Ba^ Electronic Resoj^cs in 

Scholarly Communication and Research. The Public-Access Computer Systems Review 2. 1991. (2). 4-60. 

Note: May be obtained by sending e-mail message GET BAILEY 1 PRV2N2 as a file to: 
LISTSERV@WHUPVM1. BITNET; file size 121493 bytes. 

Barron Billy (University of North Texas). UNTs Accessing On-Line Bibliographic Databases: University of 
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North Texas; February 1 1 , 1992. 170. 

Note: Available by anonymous ftp from host vaxbjics.untcdu, directory library; filename 
LIBRARIES.TXT (ASCII) or LIBRARIES.WP5 (binary for WordPeifect 5. 1 file), file size 285155 bytes. 

Basch, Reva (Aubergine Information Services, Berkeley, California). Books Online: Visions, Plans, and 
Perspectives for Electronic Text ONUNE; My 1991; 15(4): 13-23. 

An overview of the swift and diverse evolution of electronic bocks as envisioned by 20-year-old Project 
(jutenberg (Director Michael Hart). Most work is in the humanities md moving forward at the 
Georgetown Center for Text and Technology (LISTSERV@BROWNVM via BITNET, Command "get 
projects e-texts humanist"); Darmouth Dante Project(dante@elea'ar.dartmouth.edu); e-text mapping 
project at National Center for Machine Readable Texts in the Hiaiianities (a joint effort of Rutgers and 
Princeton); several grassroots "E-iext" publishers; and Online Book Initiative (OBI) in Brookline MA 
(phone 617-739-0202), which specializes in public domain materials. The Text Encoding Initiative (TEl), 
supported by three scholarly groups (Association for Computers and the Humanities, Association for 
Computational Linguistics, Association for Literary and Linguistic Computing), aims ai a transmission 
stan<brd based on Standard Generalized Markup Language (SGML). This detailed overview considers 
copyright issues and other legal problems aiid describes a "state of the future" system. Public Access 
Xanadu (PAX), a hypermedia server to be test-mariceted in 1993 by the Xanadu Operating Company, a 
subsidiary of Autodesk. 

Bausenbach, Ardith (Library of Congress). The Library Joins Internet. LC Information Bulletin; December 17, 
1990; 49(25): 440. 

Kenneth M. King, president of EDUCOM, described NREN for LC Online Users Group in July 1990; LC 
joined Internet October 1990. NREN is expected to operate at 1 billion bits per second by late 1990s, 
carrying multimedia including graphics and sound. 

Beiser, Karl (State Library of Maine). Library Technology Through a Wide-angle Lens. Wilson Library Bulletin; 
May 1991:65(9): 48-50. 

Bell, C. Gordon (Ardent Computer Corp., Sunnyvale, California). C3ordon Bell calls for a U.S. research network. 
IEEE Spectrum; February 1988; 25(2): 54-57. 

Former NSF official known for work on VAX superminicomputer described then-current chaos in 
information sharing among government and university netwoolcs; presented chart showing burgeoning 
number of research networks and linked "internets"; projected cq)abilities of a national research netwoilc 
and the projected July 1989 linking, via Merit, Inc. on NSFNET backbone, of 6 supercomputers and 7 
regional university networks. Bell felt US had already lost world leadership in computer networking; 
strongly recommended that US Government leave aside fierce interagency rivalries and suppon growth of 
NREN from NSFNET and Arpanet. He presented a 3-step plan of development for a network that by the 
early 2000s would have a capacity 100,000 times that available in 1988. 

Bell, Gordon (Ardent Computer, Inc., Sunnyvale, California). Stq)s Toward a National Research 
Telecommunications Network. Library Hi Tech; 1988; 6(1): 33-36. 

"In response lo provisions in Public Law 99-383, which was passed 21 June 1986 by the 99th Congress, an 
inter-agency group under the auspices of the Federal Coordinating Council for Science, Engineering, and 
Technology (FCCSET) for computer Research and Application was formed to study the following issues: 
the networking needs of the nation's academic and federal research computer programs, including 
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supercomputer programs, over the next 1 5 years, addressing requirements m terms of volume of dau 
Sity of tnLSssion. software compaUbility. graphics capabilities and trarism.ss.on securuy; ^ 
Sits iiHi opportunities that «. improved computer network would offer for elcctron.c 
JSremote^ and communications; and the netwoiidng options available for Imkmg 
^h wiS^. including supacomputcrs. with a particular emphasis on Hber opucs. BeU reports on 
the process and recommendations associated with the committee's work, and suggests a means for 
accomplishing the netwofk objectives addressed by its report" 

Bendig. Mark (OCLC Online Computer Library Center. Inc.. Dublin. Ohio). Background Information about 
Internet OCLC Micro: April 1990; 6(2): 36. 

The packet-switching lechnotogy underlying Internet is outlined. The Prou«ols ttat permit sm«>th mmsfer 
ofdi^t^ of data. Transfer Control Protocol (TCP) and Inlemet Pn,tocol OP), are clarified m a 
simplified process analysis, revealing a highly efficient and intncate system. 

Bemuon. Bruce C. (University of Southern California). Informauon Accessibility and Beyond (reply to F. W. 
^,^ttr and Jindong U). Bulletin of the American Society for Information Science: ApnVmy 1989. 
15(4): 24-25. 

Bemers-Lee.Tim [and others] (CERN. Geneva. Switzerland). Wcrld-Wide Web: The Informauon Universe. 
Geneva. Switzerland: CERN; 1992. 

Note- Available for anonymous ftp from host nxoc01.cem.ch. directory pub/www/doc; filename 
Article 9202.PS (PostScript). Also available for anonymous ftp from host csuvaxl.csu.murdoch.edu.au. 
directory pub/library/soft; filename wwwinfo.doc.ps (PostScript). Filesize 1 19719 bytes. The 
World-Wide Web (W3) initiative is a practical project to bring a global informauon universe mto existence 
using available technology. This article describes the aims, data model, and protocols needed lo implemem 
the 'web', and compares them with various contemporary systems." 

Berry. John N.. HI (Library Journal Editor-in-Chief). NREN and the Infonnation Implosion. Ubrary Journal: 
Febniary 1.1992; 117(2): 6. 

Note: Editorial captioned. "A giant electronic network that may only serve a few?" Hie au^or sees NF£N 
moving toward an infonnation implosion, ie. service of the infonnauon needs of that smfll fracuon of Uie 
populace who are engaged in scholarly, professional or commerce-based research, rather than service of 
alible, free libraries where citizens can swy informed about the forces that affect *"^e^^day lives, 
m view of infonnation as a commodity suggests that choices will favor making money via NREN over 
providing access for a broad publk; and an infonnation explosion. 

Birchfield. Marilee (Northwestern University Library). Casting a New Net Searching Ubrary Catalogs via the 
Internet ERIC Document Reproduction Service (Computer Microfilm Inteniaucnal Corporauon): 
Alexandria. VA; November 8, 1990. 6. 

Note: "This paper is based largely on a previously published paper, of the same tiUe by Marilee Birchfield 
Nonnan Weston, and Betsy Baker in Northwestern University Computing and Networking 5(3): 36-39. Fall 
1990." 

"Noting that telecommunications technology is making it possible to search library caulogs around the 
nation and the worid via a modem and a personal computer, this paper highlights some of the reasons why 
a researcher would wish to search library caulogs through the Internet which is a network of networks 
with connections to nearly 1 .000 regional. govemmeM. and campus networks. The paper also discusses 
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some of the problems that may be encountered researchers who wish to use internet to retrieve 
information, and describes efforts being made in the Northwestern University library's reference 
department to improve the existing documentation on Internet for its users. Outreach programs designed to 
increase faculty members* awareness and use of remote catalogs are also described. Hie paper concludes 
with a discussicm of efforts being made on a national scale to extend the outreach of the Internet, which 
will promote the provision of information resources on existing networks and on proposed interconnected 
networks." 

Bishop, Ann P. The National Research and Education Network (NREN): Promise of New Information 

Environments. Alexandria, VA: ERIC Document Reproduction Service (Computer Microfilm International 
Corporauon); November 1990; EDO-IR-9(M. 4, 

Note: Published in ERIC Digest Abstract from ERIC. This digest describes proposed legislation for the 
implementation of the National Research and Education Network (NREN). Issues and implications for 
teachers, students, researchers, and librarians are suggested and the emergence of the electronic network as 
a general communication and research tool is described. Developments in electronic communications and 
computing since the late 1960s are reviewed, including the development of such networks as ARPANET, 
NSFNET, Internet, BITNET, CSNET, and CREN. Implementation of the National High Performance 
Computing Act of 1990 would provioe for (1) the involvement of science agencies and national libraries in 
the development of resources for the NREN; (2) the linking of federal and industrial labcKatories, 
educational instituti(His, and libraries; (3) the development of electronic information resources and services; 
and (4) the develcqnnent of supercomputers and advanced software to support scientific and engineering 
research. However, before such a network can be instituted, several issues need to be re^<'^>lved, including 
how to determine costs and management policies, guarantee universal access, provide * .er support and 
training, overcome organizational resistance to networking, maintain quality contra a information 
resources, and adapt network services to research and education norms. New inmaJves for network 
research, services, and advocacy have emerged as a result of growing support for national networking; 
these include the Corporation for National Research Initiatives, Reference Point, the Coalition for 
Networked Information, and the Electronic Frontier Foundation. One common goal of these initiatives, 
one thai educators and librarians share, is the desire to shape the future of national networking in such a 
way that its benefits are made available to a broad range of users." 

Bishop, Ann P. The National Research and Education Network (NREN): Update 199 1 . ERIC Digest; December 
1991. 

"Feiteral legislation authorizing the creation of the National Research and Education Network 
(NREN)-i.e., the High Performance Computing Act of 1991 (PX. 102-194)-was signed into law by the 
President in December 1991. This networic is envisioned as an expansion and enhancement of the existing 
U.S. Internet, the collection of interconnected computer networks that is currently used by over one million 
U.S. researchers, educators, students from K*12 to postgraduate levels, and others. This digest reports on 
the current status of Federal policy initiatives related to the NREN and discusses trends and issues in 
electronic networidng that are of interest to members of the education and library ccnnmunities. The digest 
lists important features of the Federal Government's plans for funding, creating, and managing the N"RtN. 
It is iK>ted that the government hopes the development of the NREN will enhance national productivity and 
competitiveness as well as speed scientific and technical advances in a number of fields. It is argued that 
the potential of the NREN to dramatically change the nature of education and scholarship is becoming 
more apparent, particularly when the library and education communities are continuing to expand their use 
of electronic networks. The digest concludes by indicating types of issues involved in the transition to a 
networked information environment, and some technology trends that could have an impact on 
networking." 
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Bishop. David (University of lUinois). White ^^^'i^^'^^,^^^^''^'^ 
Network: A Umely partnership. C&RL News; Apnl 1991; 52(4): 233-234. 

BrrNET Headed for New Frontiers. Science: February 2. 1990; 247(4942): 520. 

Bloch Erich (National ScienceFoundation). A National Network: Today's Reality. Tomorrow's Vision. Part 1. 
'eDUCOM Bulletin: Summer/Fall 1988; 23(2/3): 11-13. 

•n»e Director of the Nauonal Science Foundation envisions the univers^d sharing of ^^^^^^l*;^^^ 
oTtbcSud network: outlines major issues-technology, access, funding, and governance, and urges 
collaborauon among private and pubUc entities. 

Boissonnas. Christian M. (ComeD University Library). Electronic Networks and the Acquisitions Profession. 
Ubrary Acquisitions: Practice & Theory: 1991: 15: 423-425. 

m Acquisiuons Librarians Electronic Netwoik (ACQNET) began in late 1990 and quickly attracttd a 
STereTmeXRWD lessthanhalf of them acquisitions hbrarians. Despite the enormous benefits of 
f-STe^ncTJ^S^^uSorTho is the confe^Sce moderator, notes three potenual problem area^ l)«nce 

oi^y ask quesuons or listen . the answerers and discussants may tire of giving mput U) the 
XSer gt^up wLut having the gratificauon of a response; 2) the ^^^^ '^y?.^^^^^^ 
ui unwarranted and stress-producing sense of urgency among participants; 3) ACQNET hbranans may ^ 
!^g^ with librarianrwho arent on BITNEr or Internet, a risk that the author suggests OCLC may 
be able to alleviate by helping librarians communicate among themselves electronically. 

Boucher. Rick (U.S. House of Represenuuves). The Challenge of Transition. EDVCOM Review: 
September/October 1992; 27(5): 30-35. 

•me N-REN is the most promising feature of the High-performance CompuUng Act; 
naUon in many ways. To finish its development, however, requires new approaches. Allowing telephone 
Sm^ieTrprovL cable service would give them incenuve to make the extensive ™^ 
5or installing fiber opuc cable over the "last mile" of the network into pnvate homes; this process ,s the 
most cosUy element of NREN development, and restricUons on phone companies should be lift^. 
SucS. Virginia is a model of an electronic community, with fiber opuc cable throughout. For a 
aiccessful NR^. planning and management must remain a collaboration among government, industry. 
^Sl^So^n communicauon in management planning is essenUal. The goa^ should remain 

nTng the use and benefits of the network to the broad population Pushmg the hnii^to ensu^ wide 
Se and reliable services. Response to this sutement is encouraged, and should be directed to the U.S. 
House of Representatives Subcommittee on Science. 

Boucher. Rick (United States Congressional Representative. Ninth District. Virginia). The Vision of thcNaUonal 
kigh-Performance CompuUng Technology Act of 1 99 1 . Information Technology and Ltbrartes; March 
1992; 11(1): 56-58. 

Communicauon among all interested parties is crucial to the success of the NRENJo ensure that it 

us Housf of Represenutives included a provision in the 1991 High-Perfonnance CompuUng 
Sotogy Act to require inleracuon among fede.3l. nonfederal, education, research, and industry 
communities. 

Bowers K (Karen) [and others] (Corpora don for NaUonal Research lnitiaUves(CNRI)^R«»ton Virgim^^^^ 
Where w Start - A Bibliogra'^hrof Inienietworking Infonnauon: User Services Working Group of the 
htemet^gteering Task^^or^e; August 1990; Utesi Update May 30. 199 1 ; Request for Comments 1 175; 
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FY13.43pp. 

Note: Available for anonymous ftp from host nicddn.mil, directory rfc; filename rfcl 175.ut; file size 
9U17 bytes. Begun in 1989 and updated periodically, this bibliogr^y of information about 
internetworking is designed for beginners, but its updates should be valuable for more advanced members 
of the Internet community as well. Distribution is unlimited. It is organized into sections f oi articles; 
bibliogiaphies; books; conferences and woriuhops; glossaries; multimedia; newsfctters; reports and papers; 
and the requests for comments (RFCs) that arc a stock in trade for communication within the Internet 
community. Authors arc invited to submit entries for i^xlaies. This overview of information rea>urces 
helps readers understand how to enter the networking environment while respecting its complexities. 

Branscomb. Anne W. (Harvard University Program on Information Resources Policy). Comnion Law for the 
Electronic Frontier. 5cienri^c American; September 1991; 265(3): 154-158. 

Legal practices arc evolving and will continue to evolve from use and precedent in the information 
environment just as laws evolved from community practice in the past, but cyberspace is now much like 
the so-called "wild west." Although many legal concepts arc thoroughly recast and practice now outstrips 
some traditional protections of privacy and intellectual property, litigation and open legislative debates can 
lead to consensus and a new body of common law. 

Brcivik, Patricia Senn; Shaw, Ward (University of Colorado; Colorado Alliance of Research Libraries). Libraries 
Prcparc for an Information Age. EducatiorMl Record; Winter r>*89; 70(1): 13-19. 

Campus litaaries need flexibility and vision to cope with funding limitations and increasing numbers of 
journals. New technologies are changing library practice and needs in four principal areas: 1) access to 
materials is more important than ownership, and sharing among instiUJtions streamlined; 2) various 
information sources-CD ROMS, hardbound books, video, and online service-need to be integrated 
systematically and shared; 3) libraries will go to users on electronic networks; 4) the concept of literacy 
should be expanded to include the ability to acquirc, use, manage, and update information. Librarians 
should be prepared to coach students as they develop these skills. 

Breu, George H., II. Navigating the Internet: A beginning. North Carolina Libraries: Fall 1992: 143-146. 

Encouragement and specific recommendations for Internet users and potential users who may be 
overwhelmed by the abundance of resources available. Brett advises starting with paper-based resources, 
learning to navigate and organize the information on one's own system well, using email, and finally using 
interactive services on the Internet. 

Britten, William A. (University of Tennessee, Knoxvillc, Tennessee). BITNET and the Internet: Scholarly 
networks for librarians. College <t Research Libraries News: Fchimry 1990; 51(2): 103-107. 

Britten, William A. Retrieving HyperCard Sucks Over the Internet Research & Education Networking; October 
1991; 2(8): 8-10. 

Brownrigg, Edwin (The Memex Research Institute). Devetoping the Infomation Superiiighway: Issues for 
Libraries. Chicago, Illinois: American Library Association; 1990. 

Commissioned by the Library and Information Technology Association, a division of the American Library 
Association (ALA), *is paper was presented for the first discussion of the National Research and 
Education Network (NREN) among a large audience of librarians-the 1990 ALA Annual Conference in 
Chicago. Ten principles are presented: 1) NREN conienl must be protected by the First Amendment; 2) 



Finrl Report to the U.S. Department of Education 1 \ L 1 ^ 



Assessing Information on the Internet 



oublishing on the NREN should undergo no licensing or other scrutiny: 3) cnforojment of polices should 
SSt SL^^review. but come aftef the fact; 4) NREN should be a ft^ market, not a m^opoly. and if 
??aS S>n carrier mguUtions should apply; 5) NREN should inc ude ^^^'^^^^^^ ^ 
in^Mnncction- ©uscrswouldbciequiredtodisclosetheiraroa^ 

SSZ^^ d^iwmgulattwhat is canied on NREN; 8) the appear«.ce of bottlenecks should not 
S^.S?K^fr.Srg^.iols;9) 

l^^^^ht^^t^rcffOztiM for cuiient interstate commerce; 10) inteUectual property 
the United States. The impact of NREN on Ubiary service is explored. 

Bnjwnrigg Edwin B. (Memex Research Instiuite. Roseville. CaUfomia). TT>e Internet as an ExternJ^ncmiy: 
mergence of the Invisible Vznd. Library Administration & Management Assocmtton; Sprmg 1991. 

5(2): 95-97. 

Follows up history and discussion of the paper tided "Developing the Information Superhighway" by the 
^Sr. whoouUines the poUUco-economic issues and questions about who wiU manage NREN. who 
will fund it. and whether it will serve the public good directiy or indircctiy. 

Brownrigg. Edwin; BuUer. Brett (Memex Research Institute. Calitr...^State Un'^^y* ^h'S ^^Cm ^" 
Etoltronic Ubrary Communications Foimai: A Definition ai.d Development Proposal for MARC 1. 1. 
Library Hi Tech: 1990. 31(3): 21. 

-The Memex Research Institute has proposed a research project to describe in machine-readable fonn a^^ 
the information needed to create electronic 'books' in a standard communicauons format Two i"nds of 
SftSiomputer fde formats employinr the MARC strucuire wUl be defined: Access f ti«t u*e 
into consideration the many existing index and abstract system formats and their associated da^^«. 
SSument Formats that provide for storage, representation, transmission, and disptay of machine-readable 
works in text or image form. The formats tiiat emerge can be employed by ubrancs. publishers, 
information utilities, and computer users worldwide to convert printed works to elecffonic fonns or to 
create original works in electronic format, and thus foment the creation of networked electronic Ubrary 
collections." 

Brugger. Judith M. (Cornell University. Ithaca. New Yoik). Where Libraries and the Internet Meet. ALCTS 
News/«ler; 1991; 2(1): 2-3. 

Note: In column tided "NISO Annua! Meeting." Report on speech given by Dr. Vinton G. Cerf. Vice 
President. The Corporation for National Research Initiatives (CNRI). 

Brunell, David H. Internetworking Services and the Bcctronic Library. Journal of Library Administration: 1991; 
15(3-4): 21-36. 

Note- Abstract from ERIC. "Discusses managemem issues that Ubrarians face in offering public access to 
library resources through internetworking services. e.g., local area networks, campus networks, or the 
INTORNET. It is concluded Uiat interface problems ar.d lack of an effective technical support structure 
make access to library information on INTERNET more of an experiment than an ongoing service at tiiis 



time. 



Butier. Brett (Memex Research Institute. California Suite University. Chico 

Program: Developing Networked Bcctronic Library Collecuons. Ubrary Hi Tech: 1991; 9(2). 21-30. 

Note: Cumulative issue #34. "The Memex Research Institute (MemRI). an indcpendem non-profit research 
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and development organization, has aeatcd an Electronic Library Program of shared research and 
devel<q)ment in order to make the vision of Vannevar Bush's ^memex' more concrete. The program is 
woridng toward the citation of large, publicly available indexed electronic image collections of published 
documents in academic, special and public libraries. The initial objective of the Memcx Research Institute 
has been the development of a strategic plan that defines a combination of publicly searchable access 
databases, image (and text) document collections stored on network 'file scrvws,* local and remote network 
access, and an intellectual property management control system. This combination of technology and 
information content is defined in this plan as an E-Library or E-Ubrary Collection.'' 

Buxton. Andrew (Univcisity College, London (UK)). JANET and the Librarian. Thg EUctronic Library; August 
1988; 6(4): 250-263. 

"JANET (the Joint Academic Netwoii) is a wide-area network linking together computers and users in 
British universities, polytechnics, establishments of the research councils, and die British Library. It 
provides for interactive woridng, file transfer, electronic mail and job transfer. Online access is possible to 
many catalogues of university and polytechnic libraries, the British Library's BLAISE-LINE and ARTcl 
services, and various bibliographic and numeric databases held on university computers. Users registered 
for electronic mail can use JANET to send this kind of mail to other sites in Britain, or overseas tJirough 
the EARN. BITNET» and NORTHNET combined network. There are two-way gateways between JANET 
and British Telecom network PDN, allowmg access to commercial online hosts in Great Britain or 
overseas. These gateways can provide a faster and cheaper alternative to dial-up use of PDN." 

California Education and Research Federation Network. CERFnct user's guide. San Diego, California: California 
Education and Research Federation Network; 1990. 

The California Education and Research Federation Network (CERFnet) is a mid-level network tiiat 
provides access to the Internet. Our goal is to promote collaboration among scientists, engineers, and 
educators in commercial, government, and academic sectors. CERFnet links you to a wealUi of information 
and resources, such as databases, online library catalogs, public domain software, special-interest electronic 
mailing groups, supercomputers, online documentation, and over a million users worldwide. The CERFnet 
User's Guide represents a starting point for you." 

Carl -Mitchell, Smoot (Texas Internet Consulting). Internetting a Sun. SunExpert Magazine: August 1990; 1(10): 
57-74. 

How to find the appropriate regional network and connect a local network ^o it to access Uie Internet with a 
Sun. Specifics how to obtain a network number and domain registration; two methods for solving the 
problem (current in 4.0.3. release of SunOS) of filtii.^ the Domain Name Serve. (DNS) into the Network 
Information Server (NIS); nameservcr database maintenance; subdomains; mail exchange; routers; Interior 
Gateway Routing Protocol (IGRP). Ten rules for Internet etiquette (eg, don't run bandwidUi intensive 
packages) and security (eg, use gateways, routers and frequenUy-changcd root passwords) are offered. 

Carlitz, Robert D. (University of Pittsburgh). Common Knowledge: Networks for Kindergarten Uirough College. 
EDUCOM Review; Summer 1991; 26(2): 25-28. 

If students in every classroom K-12 in die United States had access to NREN, as is wiUiin die scope of 
current technical and economic capabilities, our education system would undergo a massive upgrade, 
ci'Trcnt disparities among educational opportunities would be swifUy leveled, and children and teachers 
will be able to structure, control, and explore vast areas of knowledge. 

Casorso, Tracy M. (North Carolina State University Libraries, Raleigh, North Carolina). The North Carolina Slate 
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university Ubraries ««1 the National Agricultural library Joint Project on Transmi^on of Wgiuzcd Text: 
ImprovinUcccss to Agricultural Information. ^?«Mnc<S<^^^^ 1991. 15-22. 

Catlctt, Charles E. m NFSNET: Beginnings of a National Research Intemeu Academic Compuiing: January 
1989; 3(5): 19-21. 59-64. 

Note- Abstr«Jt from ERIC. "Describes the tksvdopment, current status, and possible future of I^^^ 
Sh^t^bone netwoik designed to connect five national supercomputer centers estabhshed by tiie 
til S^i?SS^. m'^ussion covers the implications of this network for research and 
national networking needs." 

Cailett, Charles E. (University of Illinois at Urbana-Champaign). Hk^ NSFNET: Begimiings of a National 
Research Internet Academic Computing: January 1989; 3(5): 18-21. 

Cerf . V. (Vinton) (Corporation for National Research Initiatives (CNRI)). The Internet Activities Board: Network 
Working Group: May 1990; Request for Comments 1 160. 1 1 . 

Note- Available for anonymous ftp from host nic.ddn.ma. directory rfc; filename ^^1 160.ttt; fUe sue 
27564 bytes. Tlus RFC provides a history and description of the Internet Acnviues Board JAB) and ,^ 
S^diffl^^izations. Tliis memo is for informational use and does not consutute a standard. This .s a 
revision of RFC 1 120. Distribution of this memo is unlimited." 

Cerf. Vinton G. (Corporation for National Research Initiatives (CNRI)). Another Reading of the NREN 
Legislation. Telecommunica^ns; November 1991; 25(1 1): 29-30. 

This article appeared with and responded to Jay Habegger's "Why is the NREN Ugislation So 
Co^^ted?" The author, a leading authority who helped develop ARPANET. ^^'^'^^.^ 
colbLative structure of the Internet, the technological necessity of paruc.pauon by pnyate com^nies. 
and the complex mix of 5000 university. commeix;ial and government networks now on the Inttmrt 
Wvate investment in fiber optic transmission enabled the NREN as much ^ teguilation. The author 
recognizes that others may read the NREN legislation more narrowly but affirms its hospitality to 
devdopment of new private sector interests and to participation by the broadest segment of socie y. 
Despite the uncertainties and imperfections of NREN devetopmenu the Internets success »^ daw in 
brining together milUons of users suggests that a free and open public/pnvate coUaborauve system can 
continue to grow and thrive. 

Cerf. Vinton G. (Corporation for National Research Initiatives). THe Internet Society. EDUCOM Review; 
' Fall/Winter 1991; 26(3/4): 11-12. 

The Internet Society, a nonprofit, has been chartered "A. To facilitate and support the twhnical evolution 
ofSie Tn^t as a Search and education infrastructure and to stimulate involvement of the academic. 
iiSitific. a.d engineering communities. «nong others, in the evolution of the 

Licmic f nd scientific communities and the public concerning the technology use. and a^li^uon of the 
Sneu C. TopromotescientificandeducationalapplicationsoflnternettcchnologyforA^^^^ 
SonalinstiEnsatallg«delevels.ind«stry.andthepublicatlarge. D. provide a fomm^^^^^ 
cxDloration of new Internet applications and to foster collaboration among organizauons m their operauon 
SSToTt^ Inler?o j^n. individuals and organizations shodd contact the Society at 1895 Preston 
White Drive. Suite 100. Reston. VA 22091; 703-620-8990; fax 703-620-0913; e-mail: 
ISOC@NRI.RESTON.VA.US. 

Cerf. Vinton G. (Corporation for National Research Initiatives (CNRI)). Networks. Scieniific American; 
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phase out when commercial networks are sufficiently developed, but the development process prompts 
many debates. 

aemcnt. John (EDUCOM). Constructing the K-12 Collaboratory on the NREN. EDUCOM Review; May/June 
1992:27(3): 18-20. 

Note: In column tided "K-12 Netwoddng." 

"If we are to make the NREN a truly empowering tool for educational reform on a national (or. better yet, 
global) scale, we must create network-using collaborations for K-12 educators. We could conduct a 
national study of groundwater quality by having classes study and develop a sampling model, calibrate 
instruments, and collect infoimauon, in their own districts, that would be fed into regional, state, or 
national databases." 

Clcmenl, John (EDUCOM). The EDUCOM K-12 Networking Project: Accelerating the Learning Prc-ess. 
Research <t Education Networking; June/July/August 1991; 2(5 & 6): 12-14. 

Clement, John (EDUCOM). Network-based Collaborations: How Universities Can Support K-12 Reform Efforts. 
EDUCOM }*eview; January/February 1992; 27(1): 9-10, 12. 



Note: In colu^an titled "K-12 Networking." 

Collaborations between university scholars and teams of high school and elementary teachers, on projects 
where students help gather real data and produce useful conclusions under the guidance of specialists in the 
research area, arc advised as a powerful way to drive K-12 reform. Universiues should participate in 
bringing Internet connections to schools by passing on hardware and by encouraging their students and 
faculty to become involved in such projects. 

Clement, John (EDUCOM). Statewide Network Connections for K-12 Educators. EDUCOM Review; March/April 
1992; 27(2): 17-20. 

Clement, John (EDUCOM). Where We Are in Networking for K-12 Education: A First Annual Review. 
EDUCOM Review; September/October 1992; 27(5): 20-23. 

Note: In column tided "K-12 Networking." 

"During the year, the Texas Education Network (TENET) went from zero to 12,000 accounts, exceeding 
even its own wildest expectations....It is my guess dial the number of connected K-12 educators wid> access 
to the NREN will surpass 50,000 by mid-1993....We need to grow in our representauon, and I invite you to 
write me for information if you are interested....The Buddy System project in Indiana and a project in New 
Ya-k City make computers widely available in the school and send computers to the homes of low-income 
students judged to be at risk." 

Cline, Nancy (Pennsylvania State University Ubraries). Informauon Resources. EDUCOM Review; Summer 
' 1990; 25(2): 30-34. 

The NREN brings a new interdependence of librarians and telecommunications resources, a concern with 
access as opposed to ownership, and new expectations for scholarly interaction. The evoluuon of n "viruial 
library" has started with online serials databases; bibliographic databases (OCLC and Research Libraries 
Information Network, RLIN); exchange of catalog information by Internet; ILL by fax (Consortium on 
Institutional Cooperauon's CICnet); subject-based databases like ERIC. AGRICOLA. MEDLINE and 
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hundreds of others; PenPagcs daubase at Pennsylvania State University CoUege of Apicttoe Penn 
State's LIAS database that typically handles 33.000 searches per day; electronic buUeun boards like iJie 
i^^kBuUetin Board S^tem isBS) of US Dept of Commerce; and da^des from the Ur.rv^ty 
Ccasoitium for Political and Social Research. Nonbibliographic files now being developed wiU be 
available from Research Library Group's PRIMA (Program for Research Infonnation Manageincm)-«g. 
U^^eTaSyMcS^daXuc. Examoles of special daubas«s include the Index of Christian 

^^Tl^^^S^ of Lierican Sculpmre. the National Archaeological ^^J^^^^^^f^^^'^'^ 
dattbase. A C5eo Referenced Information Network wUl share descnpuons of """P^- •««^,!**^^, 
S^core samples, vid other geodau useful in mining, food producuon. ana publK Po^'^y- L>^»;^^ 
Ind^iiMtors should collaborate and actively lead users to develop skills necessary for efficient navigauon 
in these vast resources. 

CNI Steering Committee (CoaUUon for Networked Infonnation). Inforinadon Technology Imaging: A Vision of a 
New Advanced Networking Uaiity. EDUCOM Review: 1990; 25(4): 14-15. 

Note- The foUowing is the CNl Vision statement #2. developed by the Steering Committee of the 
Coalition for Networked Information. For information on CHI. conuci Paul Evans Peters at 202 
232-2466." 

Expanding capabiUUes for very high speed inexpensive sharing of information through electronic means 
rather than paper is changing the nature of scholarly interchange. Information Technology Imaging (ITI) 
aims to bridge this movement from paper-based information exchange to electronic, and CNI wdl assist its 
members with ITI-related projects. 

Coalition for the National Research and Education Network. NREN: The National Research Education Network. 
Washington. D.C.: Coalition for the National Research and Education Network; 1989. 15. 

Note: Catalog describing background and activities of the Coalition for die National Research and 
Education Network. 

Colorado Sute University. Glossary of Networking Terms. Boulder. Colorado: Colorado State University. 

Note: Available via anonymous ftp from host yuma.ACNS.COLOSTATE.edu. directory: general.info; 
fdename: glossary .networtc; file size 9897 bytes. 

Condon. Christopher. BITNET USERHELP; October 1990. 

Note: Available via e-mail from host NETSERV@3rrNIC.BITNET; message GET BITNET USERHELP; 
file size 44930 bytes. 

ConnoUy. Frank W. [and others] (EDUCOM). A Bill of Rights for Electronic Citizens. Part One. EDUCOM 
Review; Summer 1991; 26(2): 37-41. 

Excerpted from a study made for the Office of Technology Assessment of the US Congress, tiiis historical 
analysis of die defining characteristics of print media compared witii electronic media sugg'JSts die need for 
revision of die concept of intellectual property. 

ConnoUy. Frank W. (EDUCOM). A iiU of Rights for Bectronic Citizens. Part Two. EDUCOM Review; 
Fall/Winter 1991; 26(3/4): 5S-56. 

Freedom in the fiow of electronic infonnation must be protected; while collaborative academic work is 
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September 1991; 265(3): 72^1. 

"As the diversity of computer plications increases, the burgeoning flow of megabit traffic between 
machines wUl be accommodated by wider and smoother highways." Worldwide digital communicauon will 
be facililaied by Knowbois and packet switching (as distinguished from circuit switching). Fiber-optic 
packet technologies, including Fiber Distributed Date Interface (FDDI); Distributed QueLM? Dial Bus 
(DQDB); Frame Relay, Integrated Servk:es Digital Network aSDN); gigabit-speed capabUities of 
computers linked in parallel; Synchronous Optical Network (SONET); Asynchronous Transfer Mcdc 
(ATM); and Broadband ISDN can be organized into a hierarchy. The layers of this hierarchy, from bottom 
up, are envisioned as 1) physical, ie, the means of transmission of signals, whether electronic, radio 
frequency, or optical; 2) Uak, where these signals are made into chunks; 3) network, where packet 
switching permit computcr-to-computer communication; 4) transport, or the internets where flow and 
congestion are controlled, and where current public (DARPA, NSF, NASA. US Depi of Energy) and 
private (Xerox, IBM, Digital Equipment Corporation) research and development arc focused; 5) session, 
where programs intcracU and 6) presentation, where information is exchanged. Network management is 
concerned with all these levels. 

Cerf, Vinton G. (Corporation for National Initiatives). Thoughts on the National Research and Education 
Networic: Networic Woridng Group; July 1990. 8 pp. 

Note: Network Working Group Request for Comments 1 167. Available for anonymous ftp from host 
nic.ddn.mil, directory rfc; filename rfcl 167.ut, file size 20232 bytes. This unlimited-distribution memo 
written for users of the Internet assumes that NREN will grow from the Internet and presents a highly 
enlightened personal view of the fundamental technological considerations and policy questions that need 
to be answered as NREN emerges in the US and links globally. Constituents including users, service 
providers and vendors; operations; and commercial interests arc included in the overview. 

Cerf, Vinton G. (Corporation for National Research Initiatives'). Where Libraries and the Internet Meet. 
Information Standards Quarterly; October 1990; 2(4): 3-6. 

Note: Rcpon of speech at National Information Standards Organization (NISO) Annual Meeting, 9/10/90 
New York Public Library. 

The Corporation for National Research Initiatives (NRI), a nonprofit founded in 1986 with initial funding 
from DEC, Xerox, and IBM, exists to perform R&D on the Internet, an international collaborative effort in 
35 countries. Pragmatism and experimentation arc the norm on the Internet; no standards arc set until 
drafts have been circulated among the community, approved by the Internet Activities Board, and 
implemented. Digital technology permits self-rcplicating "Knowbots" to search documents across systems 
for answers to users' questions. The digital library includes 1) documents that are simply scanned 
traditional texts, 2) entire databases 3) images and sound as well as text Intellectual property rights may 
be protected as electronic documents may be programmed to conm)l and record who is using them. 

Chapin, A. Lyman (Bolt Beranck and Newman). The Internet Architecture Board and the Future of she Iniema. 
FOUCOM Review: Sq)tembcr/October 1992; 27(5): 42-45. 

"As the Internet continues to grow at an astonishing rate, the organizations concerned with its health and 
well-being, including the I AB [Internet Architecture Board] and its task forces, must react and adapt 
quickly and imaginatively. The largely unwritten policies and procedures that worked well when the 
Internet community consisted of a handful of like-minded network researchers cannot adequately serve a 
community of thousands of people with different interests and concerns. The recent publication of RFC 
[Request for Comments] 1310, which describes the procedures for the development and approval of 
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Internet Standards, represented a first step: it will soon be followed by the formauon of an IETF [Internet 
Enaineering Task Force] study group charged with evaluaung how and in what ways the growth of the 
Internet and its constituency may rsquirc changes to (or fonnalization oO the poUcies and procedures of the 
lAB and its task fotces." 

Churbock, David. Civilizing Internet. Forbes: July 8. 1991; 148(1): 90-91. 

Ciolek, T. Matthew (Australian National University. Canberra, Australia). INTERNET VOYAGER (aJta. 
ELECIROMC VOYAGER GUIDEBOOK) SOQAL SCIENTISTS GUIDEBOOK TO 
AARNET/INTERNET. Online Information Services. Canberra, Australia; 1992. 

Note- Available for anonymous ftp from host coombs.anu.cduAu. directory ^/v* v 

coombspapersA^bswofk/coombs-computing; filename intemct-voyagcr.ttt. file size 85402 bytes. 

Cislcr. Steve (Apple Computer Library. Cupertino. California). The Library Community and the National 
Research and Education Network. Wilson Ubrary Bulletin: June 1990: 51-55. 

Note: Includes sidebar announcing formation of the CoaUuon for Networked Infomiauon by ARL. 
CAUSE, and EDUCOM. 

Eiehty years ago a brief union of AT&T and Western Union promised a national highway of electrical 
communicaUon. and a Knowledge Network passed Congress in the late 1960s but was unfunded. The Gore 
bill (S 1067) expands Internet and specifies involvement by and for libraries. The new system is expected 
to increase library use. and it may help equalize school resources. Librarians must become involved m the 
emerging NREN. 

Cisler. Steve (Apple Library). The Nauonal Research & Educauon Network. Online/CD-ROM "90 Conference 
Proceedings; November 5-7. 1990. Weston. CT: Online, Inc.: 31-35. 

Tending legislation in Congress, supported by a wide spectrum of governmental, educational, and 
commercial interests will fund the development of a wide bandwidth (3 gigabits per second) network that 
will build on the Internet and change the way many people use their computers. This paper outiines the 
history of the NREN effort, why there is so much excitement about it and some of the current controversy 
over the network." 

Cisler, Steve (Ap^ie Library. Cupertino. California). T4REN Update: More Meetings and New Tools. DATABASE: 
April 1991; 14(2): 96-98. 

Reports on meetings, including tTie second mccung of CNl: "knowledge management" at Welch Medical 
Library at John Hopkins University; OnUne Mendelian Inheritance in Man project; pricing at the Nauonal 
Library of Medicine; and a plan for publishing the informauon policies of organizations and assocuuons. 
A symposium on Strategic Computing and Telecommunications in the Public Sector at Harvard looked at 
NREN policy and feasibility questions; most agreed building the network will prompt new uses for iL An 
Office of Technology Assessment hearing Dec. 1 1 . 1990 prompted disagreements about access. NCSA 
Telnet and MacTCP (Apple programs) are described. 

Cisler. Steve (Apple Computer Library. Cupertino. California). NREN: The National Research and Education 
Network. UTANcwi/tf/Jer; Spring 1990; 11(2): 1-2. 

Presents a summary of the Gore bill (S. 1067); cites the many networks described in Quanerman's The 
Afo/m as evidence of need for an information infrastructure. The federal funding for NREN is planned to 
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increasing, wc need to find new systems for assigning credit for work. Rules for enforcement of 
intellectual property rights that wwk for print media will need to be revamped for the electronic age. 

Cook, Gordon (Cook Network Consultants, Ewing, New Jersey). A national networic that isn't Computerworld; 
March 9, 1992; 26(10): 91-94, 

Cofbin, Lisa (RecLnce writer. New York, NY). Governing the Gutenberg Galaxy, Government Executive: 
January 1992; 24(1): 30-32, 34. 

This general view of the development of the Internet and plans for the NREN connects its coming impact 
on society with Marshall McLuhan's 30-year-oid predictions for an "all-at-once" environment Coibin also 
describes Senator Albert Gore's 12-ycar effort to achieve the 1991 enabling legislation, and presents a 
number of the improvements in information-sharing that the NREN wfll bring, including composite 
imaging, distributed computing, interactive visualization of scientific experiments, and other 
collaborations. 

Coibin, Roberta A. (University of C^alifomia, San Diego Libraries). The Development of the National Research 
and Education Network. Information Technology 4 Libraries; September 1991; 10(3): 212-220. 

The development of a new technology occurs in several phases. First is the replacement of traditional 
manual functions with automated ones. Next, people sec the potential of using the technology, and new 
uses and ways of doing things are devised. Finally, society itself changes as a result of that technology. 
These societal changes are occurring with the development of netw(»rics on a local, regional, national, and 
international scale. The purpose of this paper is to trace the development of national networks, describe 
their current condition, and discuss the future implications of and obstacles to the accomplishment of the 
vision." 

Courscy, David. Riding the Internet Infoworld: February 4, 1991; 13(5): 48, 57. 

This description quotes some of Internet's several users directly. The author says that (unnamed) 
••detractors" call Internet "anarchy net"; that it is "Unix-based"; that it began in 1979 in North Carolina as a 
bulletin board "between two universities"; that Usenet was the precursor, and that a spirit of cooperation 
predominates. 

Coy, Peter. How Do You Build an Information Highway? Business Week: September 16, 1991; (3231): 108-109, 
112. 

Dalton, Marian L. (IBM, Portland, Maine). Does Anybody Have a Map? Accessing Information in the Internet's 
Virtual Library. Electronic Networking: VzW 1991; 1(1): 31-39. 

DeCandido, Graceanne A.; Rogers, Michael. "Virtual Library** Promulgated by Library/Education Coalition. 
Ubrary Journal: Avril 15, 1990; 115(7): 14. 

Sharing library resources electronically is a major goal of NREN, started by the Coalition for Networked 
Information (CNI). CNI was formed by the Association of Research Libraries, CAUSE, and EDUCOM, 
with sponrorship from Apple Computer, Digital Equipment Corporation, IBM, and Xerox. A CNI task 
force win study questions, eg, intellectual property rights, standards, licensing, cost recovery fees, and 
economic models, relevant to the new information infrastructure. 

Dclfmo, Erik. Electronically Speaking. Z/M Newsletter: Summer 1991; 12(3): 13-14; ISSN: 0196-1799. 
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Note: Issue 45. 

A wading list prepared for the 8th Annual Federal Library and ^^^-^^""^"^ °" 
^ WonSdon Policies is offered, to help Ubrary decmon-makers understand NREN. 

Dem. Daniel P. (Freel«.:e writer. Watertown. Massachusetts). Applying the Internet BYTE; February 1992; 
17(2): 111-118. 

Dem. Daniel P. m ARPANET is Twenty: What We Have Uamed and The Fun We Had. Connexions; October 
1989; 3(10): 2-9. 

A brief survey of how an experiment in connecting computers conducted by the US Advanced Research 
Projects Agency in 1969 led to NREN-herc called NERN. 
Dem. Daniel P. m ARPANET is Twenty: Interview with Vint Cerf. Connexions; October 1989; 3(10): 1 1-14. 

An inf omial history of the Intemet via con versauon with one of its principal founders indicates that no one 
expected such rapid and voluminous development. 
Dem. Daniel P. The ARPANET is Twenty: Quotes from some of the players. Connexions; October 1989; 3(10): 
* 15-22. 

Pioneer ARPANETAntcmet developers Robert Kahn. Heidi Heiden. Leonard Kleinrock. Uny Roberts 
^n^^S^% ^gcne H. Spafford share historic, specific memorKS and assessments 
directly with interviewer Daniel P. Dem. 
Dertouxos. Michael L. Building the Infom>ation Marketplace. Technology Re.iev.; January 1991; 94(1): 29-40. 

TTie next step beyond NREN is to create a "Nauonal Informauon Infrastructure- that permits complete 
^^.^rc^cTof Jom^rs locally. nauonaUy and globally. Such an -^^-^-^^rf^^f' 
^te a renaissance of wde and learning; without interconnecuvuy we are as impeded umnns of 
S^STuse and flow as we would be in transporution if we drove cars only on our own lou. 

Dertouzos. Michael L. (Laboratory for Computer Science. Massachusetts 1^^^^^^ 

Communications. Computers and Networks. Scientific American; September 1991 . 265(3). t>2-oy. 

Dertouzos- is the lead article of eleven in a Special Issue of Scientific America, that is ^"^u^^ow to 
W^Play and Hmve in Cyberspace." The other authors are Uwrence Tesler. Vmton C^^; ^aA We^^' 
Sl^Ne^ponte. Alan Kay. Hiomas Malone. John Rockart. Senator Al Gore. Anne Branscomb. Lee 
Sproull. Sara Kicsler. and Mitchell Kapor. 
Deutsch. Peter. Resource Discovery in an Intemet Environment-The Archie Approach. Electronic Networking: 
Research. Applications and Policy; Spring 1992; 2(1): 45-51. 

Note: Abstract from ERIC. 

-Describes Archie an electronic indexing service for k)caung infonnation on the INTERNET. The 
r^^di W FOblem addressed by uhe service is summarized, and insir.cuons for accessmg Archie 
^^^idS m currem scope of the Archie service and plans for the future are discussed. OAer 
Sadon di^overy and delivery tools available in the INTERNET envuonment are also considered. 

i; 
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Doctor, Ronald D. Social Equity and Information Technologies: Moving toward Information Democracy. Annual 
Review oflrtformation Science and Technology (ARIST). WiUiams. Martha E. cd. MedfcM^d, New Jersey: 
Learned Information. Inc.; 1992; 27: 43-96. 

Note: Published on behalf of the American Society for Information Science (ASIS). 

Wide access to infonnation is crucial in a democracy, but information poverty is widespread in the United 
States. A literature review focuses on five related topics (1) the relation between society and technology; 
(2) concepts of power and control in democracy; (3) concqHs of social justice and equity; (4) infonnation 
needs, sources, and uses; and (5) mass infonnation delivery systems. Since current improvements in U.S. 
infofmatioo dissemination systems seem to be geared prinuuily for upper-middle income citizens and 
one-third of the U.S. population is considered informalion-poor, a national debate on ways to achieve 
infonnation equity is called for. 

Doty, Philip; Bishop, Ann Peterson; McClure» Charles R- (School of Information Studies, Syracuse University, 
Syracuse, New York). The National Research and Education Network (NREN): An Empirical Study of 
Social and Behavioral Issues. In Henderson, Diane, cd.; ASIS VO: Proceedings of the 53rd ASIS annual 
meeting. Toronto. Ontario, November 4-8, 1990; Toronto, Ontario. Medford, New Jersey: Learned 
InfonnaUon, Inc.; 1990; 27: 284-299. 

This paper describes certain aspects of a study of the use of electronic nctworics by scientists and 
engineers. Th^, study of network use was conducted in order to make policy recommendations for the 
pressed national research and education nctwc^ (NREN) and combines traditional social science 
empirical methods with polkry analysis. The paper describes the study's methodology and identifies major 
social and behavioral issues related to network use. It argues that qualitative techniques, such as 
semi-structured interviews and focus groups, provide data important to the development of user-based 
policies and that social and behavioral issues must be given more attention by network policy makers." 

Dougherty, Richard M. (American Library Association, Chicago, Illinois). An ideal win-win situation: the 
national electronic highway. American Libraries; February 1991; 22(2): 182, 

The NREN presents unbounded c^jportunities for growth of libraries if librarians help promote and take 
charge of the elctronic information revolution. 

Dougherty, Richard M. (American Library Association, Chicago, Illinois). Pathways to Our Future. School 
Ubrary Journal; February 1991; 37(2): 43. 

Note: In column titled "Make Your Point," 

[The previous article, with special encouragement for school librarians.]. 

Drew, Wilfred. Not Just Cows: A Guide to Intcmet/Bitnet Resources in Agriculture and Related Sciences. 
Morrisville, NY: Morrisville College of Agriculuireand Technology; May 8, 1992. 

Note: Available for anonymous ftp from host fip.untedu, filename AGRICULTURE-INTERNET.TXT, file 
size 8^556 bytes. 

Dnimmond, Louis (Library of Congress, Washington, D.C.). Going Beyond Online. ONLINE; September 1990; 
14(5): 6-8. 

Note: In column titled "The Inverted File.*' 
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and use articles from electronic jownals. 
Dudexstadl, James J. (University of Michigan). An Infonnauon Highway to the Future. EDUCOM Review; 
September/October 1992; 27(5): 36-41. 

A x«wr-ntn.tnications Task Force (EDUCOM. Princeton. New Jersey). A National 

Note: NTTF Paper Number One. 

-One of the key roles that colleges and universiues play in our naUonal economy is to 
^.^t^Sf^^Ihumanc^italJom^^^^^^ 

now are the various communication viewed as part of the total 

SZt tSrst^rof OPP^^-''^- ^ uncoordinated development 

^^?h^cL L^i^^ environments, and a criucal mass of interconnected research 

S^SSef riSJ^d^gh^^Sucauon institutions are changing our information framework, f we 
^r^tvX n£ forking in an ad hoc fashion. .« — ^^^ll^^^^^^^ 
Snccrted action by the leadership in higher education is required now. EDUCOM and » Y^«nbe^ 
S?^^rth^re is an urgent for a coordinated national high-speed computer network Imkmg 
wL^i^SL fS^h laboratories, library resources and industrial pan«rs; this network 
"uklSs a^^^^ a broad set of academic and 

development" 

ElUott. Susan (Alaska State Library). Introduction to Bitnet and the Internet. The Sourdough; Spring 1992; 29(2): 
9-10. 

Engel Genevieve (MELVYL System User Services. University of aiifomia). Us^/^^.^.^^^.'^;;^/ j^S^ 
Sgs and Databases on the Internet. Cataloging i Classification Quarterly: 19"1. 13(3/4). 141-156. 

"Online library catalogs and other information resources accessible through network ^^^^^'Tl^Jl" 
^^Vs^h^ l variety of useful data, but present special problems to remote users. Issues facing 

Su^^Lians and others who develop instructional units for access to systems on the Internet 

EnRle MaryE (DivisionofLibrary Automation. University of California). Bectroni^^^^^ 

' vSnmg Opportunities ^ough the Internet Reference Services Review: Winter 199 1 . 19(4). 7-12, 62. 

The history, advanuges. problems, solutions, and prognosis for online V^^^^'^^f^f^^^^^^y, 
S:ra^conside.ll.£cd.^^^^^^^^ 

IP': 
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Access can be impaired, however, by lack of a standard interface and command system: also, older items in 
a collection may not yet be entered in its online catalog. 

Engle Mary (Division of Library Automauon. University of California. Oakland. California). Library Systems on 
' the IntemeL DLA Bulletin: Fall 1989; 9(2): lA; ISSN: 0272-037X. 

Cooperation among libraries is growing via Internet 
Ensor. Pat Staiulards Become Part ofUgislation./n/on«arionStandar<irCi^^^ ^^^'^^^^^^ 

Ensor. Pal (Electronic Informauon Services, Indiana State University Librari^). Through Clean Livmg and Hard 
Wort:. I Get a Column. OR What BITNET Can Do For You. Technicalities; January 1992; 12(1). 4-6. 

Note: In column titled "Database Commentary." 

Executive Office of the Presidenu Office of Science and Technology Policy. The Federal High Performance 
Computing Program. Washington. D.C.: Executive Office of the President. Office of Science and 
Technology Policy; September 8. 1989. 

Farley Lainc [and others]. Library Resources on the Internet: Strategics for Selection and Use. Chicago. Illinois: 
American Library Association. Reference and Adult Services Division. Machine-Assisted Rrfcrence 
Section. Direct Patron Access to Computer-Based Reference Systems Committee; August 1991. 

Note: Available for anonymous ftp from host dla.ucop.t<lu. directory pub/internet; filename libcat-guidc; 
file size 109226 bytes. 

Farrow. Rik (UNDC WORLD staff writer). Will Success Spoil the In.-.met? UNIX WORLD: September 1991; 8(9): 
79-86. 

Federal Coordinating Council for Science. Engineering, and Technology. Committee on Physical. Mathematical, 
and Engineering Sciences. Grand Challenges 1993: High Performance Computing and Communications. 
Washington. DC: National Science Foundation, Computer and Information Science and Enginecnng 
Directorate; 1992. 

Note- TTie second in a series of reports. The preceding report (Grand Challenges: High Performance 
Computing and Communications, the FY 1992 U.S. Research and Development Program), published in 
1991 . was reproduced in McClure et al. The National Research and Education Network: Research and 
Policy Perspectives (q.v.). 

Federal investment proposed for FY 1993 is S803 million, a 23% increase over FY 1992. With the goals of 
extending U.S. leadership in high performance computing, disseminating technology to serve the nauon 
and the global environment, and improving industrial competitiveness, the High Perfonnance Compuung 
and Communications Program supports research and encourages development in many fields. Cooperauon 
among ^ine federal agencies, industry, and academic researchers will continue to be fostered via four 
related u)mponent programs: (I) High Performance Computing Systems; (2) Advanced Software 
Technology and Algorithms; (3) National Research and Education Network; (4) Basic Research and 
Human Resources. Integration and development in these areas is expected to conunue producing 
unprecedented advances in communications infrastructure development, pharmacology, nedicme. 
education, high speed civil transportation, chemistry, and geophysics. 

Fiedler. David flnfoPro Systems). Anonymous on die Net. BYTE; October 1991; 16(10): 285-286. 
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InstiucUons and suggcsuons for finding and downloading files via Internet using anonymous FTP; also 
describes a commercial iHOvider of Internet connection for individuals. 

Fisher. Sharon (Freelance writer. San Francisco. California). Networidng: Promises and Problems. BYTE: 

OUTLOOK "92 -Special Edition: 1 17-121. 
Fisher. Sharon (San Francisco-based freelance writer). WhilherNREN?fi^^^ 1991; 16(7): 181-189. 

A succinct description of NREN and the public/private ownership poUcy debate surrounding it. including a 
sutement by Senator Albert Gore of Tennessee, its champion. 

Flanders. Bruce (Kansas State Library. Topeka. Kansas). NREN: THe big issues aren't technical. American 
Libraries: June 1991; 22(6): 572-574. 

Interaction is the NREN's major advantage; librarians arc urged to become involved in its development 

Flower. Eric (University of Hawaii - West Oahu). Mecklcr on the Internet Computers in Libraries: November 
1991; 11(10): 4-5. 

Note: In column titled TFrom the Editor." 

Announces avaiUbiUty of MeckJoumal and other electronic services from Meckler on Bimet and the 
Internet 

Fiey. Donnalyn; Adams. Rick. /%@:; A Directory of Electronic Mail Addressing and Networks. Sebastopol. CA: 
O'Reilly & Associates. Inc.; 1991. 

Note: Part of the Nutshell Handbook series, editor Tim O'Reilly. 

Approximately 130 research and education networks worldwide are indexed by name, type, and country. 
Appendices list second- and third-level domains. ISO country codes; includes an introducuon to email for 
beginners and a reply card for notification of updates. 

Gctz. Makolm (Vanderbilt University, Nashville. Tennessee). National Research and Education Network. The 
Bottom Une: 1989; 3(4): 32-35. 

Gilder. George (Hudson Instittite). Into tiie Telecosm. Harvard Business Review: March-April, 1991; 69(2): 
150-161. 

Vast economic and culmral improvements can evolve from the explosion of growth in microchip and 
fiberoptic technology, if regressive regulations do not continue to stifle development of fiberopuc service 
to hofnes in the United States. Microchip storage capacity is growing at several umes the rate of capacity 
to lead from the chip to comiect to others: this difference is eroding topnlown communicauon hierarchies 
in die business world and helping enrich collaborative entrepreneurs who serve mdividuals. Nicholas 
Negroponte suggested thai digitized video move through fiberoptic cables and digiuzed voice messages 
mo^roughTlSSnitting replacemem of POTS (plain old telephone service) with PANS (picuires and 
newservic«) and replacemem of broadcast TV aiming glandular culture ai a mass audience with 
nanowcast TV aiming programs from many thousands of source? to millions of individuals who use their 
brains and lelecomputers to choose what they want TTie United States risks losing its supenonty in 
communications technology to Japan, where delivery of fiber to homes is a goal and where the Ministry of 
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International Trade and Industry foresees a fiber nctwoA generating one-third of the national GNP by 
2020. 

Goode, Joanne; Johnson. Maggie (University of Kentucky). Putting Out the Flames: T-ie Etiquette and Uw of 
k-Mail. ONUNE; November 1991; 15(6): 61-65. 

Ekctxonic mail is swift but also pcnnanent; to prevent blunders, the authors derive suggestions fipom their 
own experience, electronic fonims, interviews of colleagues, and 12 previous studies in the print literature. 
To encourage e-mail and keep culture predominant over technology, they discourage innuendo, retaliations 
and emotional outbursts (-flaming") but suggest that, if necessary, they be labelled as such. Keep messages 
short and on a single topic that is defined clearly in the header, distribute very conservatively; denote 
whom replies dwuld be sent to; know your audience; separate facts firom opinions; proofread fw spellmg 
and tone before mailing; never send anything illegal or anything you would hesitate to sign publicly; avoid 
using the reply key when answering widely-distrib'ited messages because it will broadcast your answer, 
remember that e-mail confidentiality and privacy do not exist, particularly in corporations; don*t forward 
private mail without permission of the author, keep non-forum topics out of forums; help newcomers. The 
Electronic Communications Privacy Act of 1986 protects only against intrusion into a stored system and 
intercq)tion of communications while they are being transmitted (except under court order). 

Gore, Al (United States Senate). Gore BiU Applies High-Tech to Schools, Health Care, Business Key Part of 
' Senate's Economic Leadership Strategy Unveiled Today. Washington, DC: Office of U.S. Senator Al Gore; 
July 1, 1992. 

Note: Available for anonymous ftp from host nis.nsf.net; path /intemet/legislative.actions/iua.1992/; 
filename gorebilL1992.ttt; file size 34873 bytes. 

C3ore, Al (United States Senate). Infrastructure for the Global Village, Scientific American; September 1991; 
' 265(3): 150-153. 

The U.S. Congress needs to provide seed money to build the fiber-optic network and leadership to 
transfonn convoluted, conflicting regulations and policies that impede delivery of fiber-optic lines to 
homes into a forward-looking telecommunications policy. 

Gore, Albert [and others] (United States Senate). High-Perfonnance Computing Act of 1991. Washington, D.C.: 
United Slates Senate; March 14. 1991. 

Note: Text of Senate Bill 272 introduced by Senator Gore and others. 

This "bill to provide for a coordinated Federal research program to ensure continued United States 
leadership in high-performance computing" mandates a Federal Coordinating Council for Science, 
Engineering, and Technology and charges this Council to develop a 5-year National High-Performance 
Computing Plan, including efforts and resources of NSF, NASA, and the departments of Defense. Energy, 
Healtii and Human Services. Interior, Education, Agriculture, Library of Congress and oOiers. Expanded 
research in computer science is to be aimed at "Grand Challenges." ie, "fundamental problem(s) in science 
and engineering, with broad economic and scientific impact, whose solution will require the application of 
high-performance computing resources." Section 4 amends the National Science and Technology Policy, 
Organization, and Priorities Act of 1976 (42 U.S.C. 6601 et seq.). specifying components of this plan. 
Section 5 establishes the National Research and Education Network, to be capable of 
"multi-gigabil-per-second" transmission, for 1996. linking public and private research throughout the 
counuy. NSF is the lead agency for NREN. 
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Gore Albert, Jr. (United States Senate), m Infonnation Infrastructure and Technology Act EDUCOM Review; 
' September/October 1992; 27(5): 27-29. 

Note: -T^ following article is «lapted from <hc Jloor statmentof Sen^^ m'!'!?^?' °" 
Introduction of the Information Inftastructure and Technology Act of 1992. July 1. 1992. 

An overview of the four main elements of the five-year Infonnation Infrastructure Development Program: 
J^S^^aS^t^S^^^onwaisupportconnecti^^ 

yi) "•^^^•"^/^ ^ miiHnn^ in NSFNET including s^rftwarc and teacher training; (2) isauonai 

Gore. Albert (United States Senate). Remarks on the NREN. EDUCOM Review; Summer 1990; 25(2): 12-16. 
"A nationwide network will create a second information revolution in America." 

GouM Stephen B. (Library of Congress. Washington. D.C.). An Intellecuial Utility for S"«ncjand T^^^^^^ 

TIK iJrtionai ResSrch and llducation Network. Government Information Quarterly; 1990. 7(4). 4 15-425. 
ISSN: 0740-624X. 

-TTiis article will provide a brief overview of the primary computer network structures serving the U.S. 
ISdcTc res^hTrmumty. Plans for transforming the Internet into a Natio,«l and l^^uon 

^tSc are moving forward under the leadership of the National Scien<* Foundauon -"^ "he Federal 
Res^h Internet Coonlinating Committee. The article ouUines the scope of computauona and 
^f^atio^ re^^Sy to'be available to users th«,ugh the national network and htg hghu tiie «,le 
env^oned for the network in facilitating effective remote interaction by reseairhers con«^ues. 
sciCTtif^nstniments and data. When fully implemented, the national network can serve both as a 
SweS S ti^t «^nds the capabilities of scholars, scientists, and engineers, and as a «estbed for an 
d«ScTnfSSon infrastrucuTavailable to every home, office and factory m the Umted States m the 
21stcenli4ry." 

Graham. Hlen. Plug In. Sign On And Read Milton. An Hectronic Classic. Wall Street Journal. New York. New 
York; October 29. 1991; A: 1. 

"Project Gutenberg is sending good books to computers everywhere-for free." 

Graham. Peter S. (Rutgers University Libraries. New Brunswick New ''^y^^^^^'l''!°^°^'"' 
liesearch Library Technical Services. College &. Research Ubranes; May 1990. 51(3). 241-250. 

-The relation of libraries to the electronic information exptosion has been a 
yem but the impact of this explosion on the technical services funcuon withm bbranes has noth«n 
SSSly explo^. m what follows, my contention is that technical services are not solely depeaden on 
SnsUiSlS^smakeregardingelect™^^^ infonnation. They should be a dnvmg agent as well. 

Granrose. Jon. List of Internet sites accepting anonymous ftp; December 23, 1991. 

Note- Available for anonymous ftp from host p.lot.njin.net. directory pub/ftp-list; filename ftp.lisi; file size 
Mr78C^rAiir^^^^^ via c-mail to odin@pilot.njin.net with a -subject* of "hstserv-request and .n 
the body of the message, put SEND FPT.LIST. 
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Grundncr. Dr. Tom (Nauonal Public Telccompuung Network). Whose Internet Is It Any way?-A Challenge. 
ONUNE; July 1992; 16(4): 6-7. 10. 

Note: Contained in column entitled "the inverted file." 

-When the NREN comes online, the money to build it wiU be coming from that apparenUy forgotten group 
of people called 'taxpaycrs.\..We should be woridng toward a common framework with enough 'conceptual 
bandwidth* to include cvcryone....What is at issue is whether the infcHmation age is something that 
havens to us, or something that h^>pens for us.** 

Grycz. Czcslaw Jan (Division of Library AutomaUon, University of California, Oakland, California). Economic 
Modds for Disseminating Scholarly Infonnation.DLABu//cnw;Sum^^ 1991; 11(1): 1,3-4, 24. 

Gurbaxani. Vijay (Graduate School of Management, University of California, Irvine). Diffusion in CompuUng 
Networks: The Case of BITNET. Communications of the ACM; December 1990; 33(12): 65-75. 

"Using BITNET as a model, the author examines the adoption pattern of computing networks from the 
perspectives of innovation diffusion theory and economics." 

Habcgger, Jay (University of Colorado at Boulder). Why is the NREN Proposal So Complicated? 
Telecommunications; November 1991; 25(11): 21-26. 

For the author, a student finalist in an ICA paper compeUtion, clarification and role definition appear to be 
lacking for NREN: few details are available about what NREN will be, who will be served by it, what role 
the private sector will have, and how it will affect public policy. A report on how NREN will be 
commercialized is not due until 1 year after it starts. The US tclecommunicaUons indusU7 has been 
regulated following specifications in the Communications Act of 1934 by the FCC, but its bureaucracy has 
not been involved in the NREN. Ihe public sector agencies that have been involved-NSF, DARPA, and 
DOE-^lo not have clear role definitions from Congress. Private firms ^pcar to be waiting for the 
government to take the NREN market development risks, then leave profit for the private secton but 
currently NSF virtually controls which private firms will thrive because it is by far the major buyer of 
services. In Congressional hearings. Dr. Allan Bromley, science advisor to the President, envisioned 
NREN as a private sector utility that will evolve into a National Network much like the privately owned 
telephone system, but Traccy Gray of US Sprint saw Congress' creation of NREN as likely to lead to a 
government-owned and operated system. 

Hall, Stephen C. (Harvard University Office for InformaUon Technology). The Four Stages of NaUonal Research 
and Education Network Growth. EDUCOM Review; Spring 1991; 26(1): 18-25. 

Note: Reprinted in Information Technology Quarterly, Summer 1991. [See next entry.] 

Hall, Stephen C. (Harvard University Office for InformaUon Technology). The Four Stages of National Research 
and Education Network Growth. Information Technology Quarterly; Summer 1991; 10(2): 5-11. 

The development of NREN is set on a stages-of-growth model of technology absorption. Following this 
model, NREN would not be expected to reach maturity until after 2015, following continued rapid growth 
in this'century and a T>criod of slowed growth/increased control early in the uext. A broad scan of 
possibilities for managed growth of NREN is given. The formation of coaliuons, support and funding for 
all schools including K-12, use of currenUy unusued fiber optic networks, and promoUon of broad access is 
suggested. Public funding support into the next cenuiry is urged, to prompt development of an information 
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indusuy. but Uiis funtog should focm on building and mainuining 
services. NREN would become a public utility. 
Hardie.Edw«dT.L.; Neou. Vivian. /n^enur: nuulin, lists. MenioPaA. Califonua: SRI International; 
September. 1992: 337 p. 

Hart,Mich.elS.(ExecuuveDiiector.ProiectG«tenbag.Us^ 
Ttats. DATABASE; December 1990; 13(6): 6-9. 

Note: Co^^unicati^^tl^u*. ^^^^^ 

Hawkins Donald T. (AT&T Bell Laboratories). Whither A National Information Infiastructure? ONUNE; 

sitember. 1991: 15(5): 84-86. 
Hazaxi. Sunil (West Virginia University). Using E-mail Across Computer Networks. Collegiate Microcon^uter; 

August 1990; Vin(3): 210-214. 

To many educators, electronic mail has become as necessary as the mail delivered by the Uf; PpJ}^ 
J.^icrThe uSTt^lecommunications technology to exchange mail, files and messages across diffcrcm 

SinZn 5>oul and examples of sending mail across ditferem computer networks. 

Henderson Carol C. (American Ubrary Associadon. Washington Office). Washington HoUine. College & 
Research Ubraries News: November 1989; 50(10): 923-924. 

Note: Column describing NREN plans. 

Henderson. Carol C. (American Library Association. Washington Office). Washington HoUine. College A 
Research Library News: March 1991; 52(3). 

Note: Column regarding legislation for NREN. 
1991. 195 p. 

Herzog. Kate (Science and Engineering Library. State Universi^ of New Y^^^^ 

Development for the Electronic Library. Computers in Ubranes: November 1990. 10(10). V 13. 

Hobbs. Jim. National Research and EducaUon Network (NREN). liA Bulletin: Summer 1991 ; 54(1): 45^7. 

Note: In column tided "New Technology." 
Hodgson. Cynthia A. (ALCOA Technical Center). NREN: Why Special Librarians Should Care. Specialist: May 

1992; 15(5): 1.6. 

-It will build upon and replace Internet, a conglomeration of over 1 .000 existmg networks link more 
tilir^S rp!rters..'Electronic mail connections between lib^rians m differem orgamzauons can 
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expand special librarians' already excellent networking capabiliUes and tendencies." 

Hodson. James. Comp. The Nauonal Research and Education Network (NREN): A Bibliography; September 
1991 . Available from ERIC; ERIC number ED 344564. 

Note: Abstract from ERIC. 

Tliis bibliography brings together sources, through August 1991. on the National Research and Educauon 
Network (NREN) and related topics, including computer networks, databases, mformauon technology. 
Ubrary automation, microcomputers, and online systems. Where possible, a brief biographical note on th., 
author is included, and most of the entries are annotated. The Ust is alphabetical by author, and a source 
index oiling the entry number follows the bibUography. THe 255 references are taken from such 
pubUcations as Academic Computing. The Chronicle of Higher Education. Computerworld, EDUCOM 
Bulletin EDUCOM Review. Ubrary Hi Tech News. Network WorU. PC Week. Publishers Weekly. 
Scientific American, and Telecommunications. Several congressional hearings are also cited, includmg 
those on computer networics and the High Performance Compuung Act, as weU as those concemmg the 
NREN itself." 

Hoffman. E.; Jackson, L. (Merit Network, Inc.; NASA). FYI on Introducing the Intemet-A Short Bibliography of 
Introductory Internetworking Readings for the Network Novice; October 1992. 

Note: Internet draft. Available for anonymous ftp from host cnri.Teston.va.us, directory /internet-drafts; 
filename draft-ietf-userdoc2-fyi-novice-01.txt; file size 8643 bytes. 

"This biliography offers a short list of recent information resources that will help the nelworic novice 
become familiar with the Internet, including its associated networics, resources, protocols, and history. This 
FYI RFC includes references to free sources of information available on-line as well as more formal 
publicaUons. A short secuon at the end includes information for accessing the on-line files. This FYI is 
intentionally brief so it can be easily used as a handout by user services personnel." 

Hoffman, Lance J.; Claric, Paul C. (George Washington University). Imminent Policy Considerauons in the 
Design and Management of Nauonal and International Computer Networics. IEEE Communications 
Magazine: February 1991; 29(2)::68-74. 

Holden, Constance. Super Network Authorized. Science; December 1991; 254(5037): 1459. 

On 22 November 1991 Congress passed the High-Performance Computing Act of 199 1, authorizing up to 
$3 billion expenditure over the next 5 years. 

Horwitt, Elisabeth (Computerworid). Science to take the high-speed route. Computerworld: August 14, 1989; 
23(33): 1, 104. 

Note: Arucle uUed "Road construcUon sUll ahead" by Patricia Kcefe, also on page 104, describes network 
traffic conditions. 

Development of NREN is underway and Congressional app-oval is expected; the coming system will spark 
commercial services and permit closer scienufic collaboration, but standards are needed to bring order 
from potential chaos. 

House Science Committee (United States Congress). High Performance Computing Act on991 . Washington. 
D.C.: United States Congress House Science Committee; May 7, 1991. 
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Note: H.R. 656. 

House science Commioee. United SUtes Congress. Tl,e High Pcrfonnance CompuUng Act of 1991 . Washington. 
D.C.: House Science Committee. United States Congress; 1991. 

Note: Available via e-mail message "send nrenbULw" to nis-info(S)nisi»sf J«U file size 231 17 bytes. 

Hurav Paul G • Nelson. David B. (University of South Carolina; Office of Energy Research. U.S. Decent of 
I^S^)'. High-performance Computing Program. EDUCOM Re^tev,; Summer 1990. 25(2). 

17-24. 

Infonnation HoUinc. High-Performance Computing Act of 1991 Calls for an "Informauon President" Informaxion 
Hotline; November 1991; 23(9): 6-8. 

Informauon Technology and Libraries. QuesUons and Answers with Jane Ryland and Peter Young. Infomuuion 
Technology and Ubraries;Uaich 1992; 11(1): 51-54. 

At the first annual VTLS Library Directors' Conference in September 1991. Peter Young director of the 
ia^nS^?rmt^S^n UbmLs and Informauon Science, reported that a 1991 White House Conference 
SSd TSwork Advisory Committee of the Ubrary of Congress recommended that the network 
S^Sle in^^l iSraries and other informauon repositories, and at all levels. Making promise a 
S^tW^ t^^^xt LkY^ added. Jane Ryland. president of the Association for the Management of 
SSia" SfSn'Sky in Higher Educauon (CAUSE) said the copyright laws n-tc^«^ Young 
agreed but could not immediately suggest ciear ways to change them. Ryland "of^ . 
eSmentTfering a set of seriis for unlimited use for a single fee. Young noted the NREN development 
SKXaSce public interests against the need for private profit incenuves. yet such balance is very 
taSrSvisi^. Questioned as to whether NREN policy development is dominated by "la^jely few 
nSuc^ch Ifc^es. Ryland noted the broad membership of CAUSE and the mission of the Coal.uon 
f^Sei inSIStio^ . Asked about the new role of the librarian. Young agreed it is a teaching role; 
Ryland said librarians wiU decide how best to use the new technology. 

Internet Activities Board. Ethics and the Internet: Network Working Group; January 1989; Request for Comments 
1087.2 pp. 

Note: Available for anonymous ftp from host nic.ddn.mil. directory rfc; filename rfcl087.ut. file size 
4510 bytes. 

Internet Engineering Task Force. An Internet evoluuon plan for the IETF. Internet; 1991 . 87 p. 

Note: Available for anonymous ftp from host nsc.sri.com; directory /intetnet-drafu.; filename 
drafi-ietf-iesq-evolutionplan-OO.txt, file size 196871 bytes. 

This fust draft of a plan for the Internet Engineering Task Foree (IETF) is submitted by Internet 
SSnTstcering Group of the IETF for review and comments by the enure group and the broade 
SmS iiTrder to keep the Internet design and management planning process open Nine subjects are 
S^usS (iTg^Tand overall agenda; (2) uses and applicauons; (3) packet delivery; (4 network 
mmgmenu (5) operations requirements; (6) routing; (7) security; (8) transport protocols; (9) user 
services. 

Internet Access Opening to OCLC. DIALOG. PaperChase. STN. NLM. Database Searcher, October 1991; 7(8): 

1 . S.. 
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32-33. 

Note: In column titled "Search Services & Gateways.** 

Survey of costs and how to access EPIC, Grateful Med, STN International databases; notice of American 
Library Association's guide to library catalogs available on the Internet 

The Internet Gopher An Information Sheet Electronic Networking: Research, Applications and Policy; Spring 
1992; 2(1): 69-71. 

Note: Abstract firom ERIC. 

This fact sheet about the INTERNET Gopher, an informaUon distribution system combining features of 
electronic bulletin board services and databases, describes information availability, gateways with other 
servers, how the system works, and how to access Gopher. Addresses and telephone numbers for 
additional information or news about Gopher are included." 

Internet: Getting Started. Marine, April ed. Menlo Park, CA: SRI International; 1992. 312 p. 

This first document of SRI International's Internet Information Series aims to help the uninitiated Icam 
what the Internet is, how it worics, what its viruies are, and how they can join. It includes great depth of 
detail broadly organized into two sections: (1) how to join the Internet and (2) its history, basic concepts, 
organizations, and resources. Ten appendices include RFC Index, FYI Index, STD Index, GOSIP 
Document Information. The index to the volume itself is highly detailed, making it useful as a reference 
manual. 

Jacob, M.E.L. Libraries and National Library Networks. Bulletin of the American Society for Information Science; 
' June/July 1990; 16(5): 8-9. 

Jacobs, Paul S.; Rau, LisaF. (GE Research and Development Center, Schenectady, New York; GE Research and 
Development Center, Schenectady, New York). SaSOR: Extracting Information from On-line News. 
Communications of the ACM; November 1990; 33(1 1): 88-97. 

"The future of natural language text processing is examined in the SCISOR prototype. Drawing on 
artificial intelligence techniques, and applying them to financial news items, this powerful tool illustrates 
some of the future bencjittof natural language analysis through a combination of bottom-up and top-down 
processing." 

Jacobsen, O. (Ole); Lynch, D. (Daniel) Onterop, Inc., Mountain View, Qlifomia). A Glossary of Networking 
Terms: Network Working Group; March 1991; Request for Comments 1208. 18. 

Note: Available for anonymous ftp from host nic.ddn.mil, directory rfc; filename RFC1208.TXT; fde size 
40146 bytes. 

This RFC is a glossary adapted from The INTEROP Pocket Glossary of Networking Terms' distributed ai 
Interop ^90. This memo provides information for the Internet community. It docs not specify an Internet 
standard. Distribution of this memo is unlimited." 

Jaschik, Scou. Senate Approves Big Computer Link for Colleges, Labs. The Chronicle of Higher Education; 
September 18, 1991; 38(4): Al. 
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-Passage of bill breaks logjam on creating national network." 
Toniocrow's Netwaks. Daa Cmrnuiuamaiu: SeplMnber 199J. 21(13). 

executives. Sidebar describes the Amora teslbed. 
Jul Erik (OCLCOnlineComputerLibn^CenterJnc.,Dublin,Ohio).FIP:Full-TextPuW 

Ubr<iries: May 1992; 12(5): 41 A2. 

Note: In column tiUed "Electronic Publishing." 
Jul Erik (C)CLC Online Computer LibraryCenter.lnc., Dublin, Ohio). Of DairiersandBreakthrough^^ 
' Computers inLibraries:mxch 1992; 12(3): 20-21. 

Note: In column tided "Electronic Publishing." 
Jul. Erik (OCLC online Computer Library Center. Inc.. Dublin. Ohio). Present at Uie Beginning. Computers in 
Ubraries: April 1992; 12(4): 4445. 

Note: In column tided "Electronic Publishing." 
Kahin. Brian. BuUdins Information Infrastructure. McGraw-Hill; 1992. 443; ISBN: 0-390-03083-X. 

Nnt*.- This book "consists of papers invited and commissioned by the John F. Kennedy School of 

hT^^^^^^^ the creauon of new forms of information infrastructure at the local. 

Slate, and national levels." 

Kahin Brian (John F Kennedy School of Government. Harvard University). Informauon Policy and the Inieniet: 
To^ a Plibiic inform'auon Infrastructure in the United States. Government PubUcattons Re.te.. 1991. 
18: 451472. 

Ter rF.SmTl« Act Tl^re is potenual for closer communicauon between agenc.es and 
S puSwever. intermediaries such as GPO and NTIS face an uncertain future. 

Kahin. Brian (John F. Kennedy School of Government). Internet and the Libraries. Information Technology 
GuarteWy; Winter 1991-92; 10(2): 29-31. 

Note- Adapted from "The NREN as Information Marke': Dynamics of Public. Private, and Academic 
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Publishing." a chaptci in Building Information Infrastructure (New York: McGraw Hill. 1992). 

Electronic information sharing via NREN prompts questions about whether individuals. insUtuUons or 
Ubiaries should be responsible for finding and paying for the use of this flowing mformauon. who should 
be paid for it. and how these deserving might be located. Standards need to be set, taking mto account the 
rights of information generators and the needs of users interacting in the dynamic networked arena where 
ttats can appear in indeterminate numbers and forms. Libraries should collaborate with editors, research 
programs, and learned societies to organize this arena. 

Kahle. Brewster (TTunking Machines Corp.. Cambridge. Massachusetts). Wide Area Information Server Concepts. 
Cambridge. Mass.: Thinking Machines Q)rp.; 7/26/91 Draft 24. 

Note- TTiinking Machines Technical Memo DR89-1. "Wide Area Information Servers answer questions 
over a neiworic feeding information into personal workstations or other servers. As personal woricstauons 
become sophisUcated computers, much of the role of finding. selecUng. and presenting can be done locally 
to tailor to the users' interests and preferences. This paper describes how current technology can be used to 
open a maricei of informaUon services that wUl allow user's workstaUon to act as librarian and mformauon 
coUecUon agent from a large number of sources. These ideas form the fouiidation of a jomi project 
between Apple Computer. Thinking Machines, and Dow Jones. This document is intended for those that 
are interested in the theoretical concepts and implicaUons of a broad-based informaUon system. The paper 
is broken up in three parts corresponding to the three components of the system: the user workstation, the 
servers and the protocol that connects them. Whereas a workstation can act as a server, and a server can 
request information from other servers, it is useful to break up the functionality into client and server roles. 
A final section in the appendix oudines related systems. Ideas few this have come from Charlie Bcdard. 
Franklin Davis. Tom Erlickson. Carl Feynman. Danny HiUis. the Seeker group. Jim Salem. Gitu Salomon. 
Dave Smith. Steve Smith. Craig Stanfill. and others. I am acting as scribe. Comments are welcome 
(brewstcr®think.com).'' 

Kahle. Brewster, Medlar. Art (Thinking Machines Corporation; Scolex Information Systems). An Information 
System for Corporate Users: Wide Area Information Servers. ONUNE; September 1991; 15(5): 56-60. 

Kahn. Robert E. (Corporation for National Research Initiatives (NRI)). A National Network: Today's Reality. 
' Tomorrow's Vision. Part 2. EDI/COM Bu//cMn; Summer/Fall 1988; 23(23): 14-21. 

Kalin. Sally W.; Tennani. Roy (Penn State University Libraries; University of California at Berkeley Library). 
* Beyond OPACS...The Wealth of Information Resources on the Internet. Database^ August 1991; 14(4): 
28-33. 

Kapor. Mitchell (Electronic Frontier Foundation). BuiWing The Open Road: The NREN As Test-Bed For The 
National Public Neiworic: Neiworic Woricing Group; 1991; Request for Comments 1259. 

Note: Available for anonymous ftp from host nnsc.nsf.nei. directory rfc; filename rfcl259.txi. file size 
26447 bytes. 

Kapor. Mitchell (ON Technology. Inc.). CivU Liberties in Cyberspace. Scientific American; September 1991; 
265(3): 158-164. 

Kapor Mitchell (Electronic Frontier Foundation; Chairman. Commercial Internet Exchange). Testimony before 
the United States House of Representatives Committee on Science. Space, and Technology Subcommiuee 
on Science Hearing on the Management and Operation of the NSFNET by the National Science 
Foundation; Match 12. 1992. 
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Now Available for anonymous ftp from host nis.nsf j>et; directory iiiternetAegislauve 
actionsA>earing.l2mai92; filename kapor.tcstimony; fde size 25878 bytes. 

nie President of the Bectronic Frontier Foundation (EFF) and Chairman of the Commercial Internet 
S^^^dMCTUthescorganizadonsandrecommew^ ^ . 

S^SS^x^uSS^ »d commercial and non<omm<«:ial infocmauon shanng; 
^ScSconpetitiorwnong carriers by broadening the NSF"«x^ . 
^^^?l?c^^n«rtftd access services relying instead on the several private-sector access services; phase 
Z^^l^^^'^oftbc^^l>ont; support research toward a gipbit network 

^«^kf ^Si^Ucations to serve a broader, less technically^ented user base; b«>aden 
iqjresentation on the Netwoik Advisory Committee. 

Katz James E • Graveman. Richard F. (Bellcore. Morristown. New Jersey). Privacy Issues of a National Research 
^^^Z^^ori.. TEl£MATICS and INFORMATICS; 1991; 8(12): 71-120. 

-The «mjwine expectation thai people are entiUcd to privacy in their electronic communications and to 
^Xto h^^^ to them's at certam points conflict with the powers and capabiliues of networ^-^ 
Ti^ci. a perennial conflict exists between privacy and reserve «, the one hand "^^^^^ 
SSng aild efficient sharing of personal informauon on the other. While networic cai»bihues exacerbate 
SLi perennial conflict, they can also help foster scienuflc cooperation if policies, technologies and 
S^^lenu are designed properly. Educauon too could be made more effi««ious v« a nauonal 
research and education nctworic (NREN) with appropriate privacy funcuonality. Based on an analysis of 
Sad and contemporary practices, this article presents a variety of technical, managerial, and policy 
options to help secure these objectives." 

Kay. Alan C. (Apple Computer Inc.). Computers. Networks and Education. Scientific American; September 1991; 
265(3): 138-148. 

-Globally networked, easy-to-use computers can enhance learning, but only within an educational 
environment that encourages students to question facts' and seek challenges. 

Kehoe. Brendan P. Zen and the An of the Internet Widener University Computer Science Department: Brendan 
P. Kehoe; January 1992; cl992. 100. 

Note- A Beginner's Guide to the Internet - First Ediuon; available for anonymous ftp from host 
S^s.wiSr.edu. directory pub/zen; fdenames 

anonymous ftp from host aameuedu.au. directory pub/doc; fdenamc zen-l.O.psZ; fde size 492528. 

Kesselman. Martin (Library of Scicnr . and Medicine. Rutgers University). The Internet. Wilson Ubrary Bulletin; 
March 1992; 66: 76-78. 

Note: Contained in column enuUed "CD-ROM/Online Update." 

Kibbey Marie; Evans. Nancy H. (Camegie-Mellon University; Carnegie-Mellon University). The Network is the 
Library. EDUCOM Review; Fall 1989; 24(3): 15-20. 

The ideal electronic librao' is a range of services and collections made accessible through networks." 
King. Kenneth M. (EDUCOM). The NREN Picture Becomes Clearer. EDUCOM Review; July/August 1992; 
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27(4): 52. 

Due to the Bash Administration's unwillingness to be seen as making industrial policy, federal leadership in 
«»roprij»ung fiinds authorized by the High-Perfoimance Computing Act of 1991 is cuirenUy lacking. TTie 
NSF difavows any intention to build an infonnation in&astructure: continued private uidustiy and 
univerjty investment in NREN anjcars its only hope at tJiis time. 

King. Kenneth M. (EDUCOM). Progress in Building a National Information Infrastructure. EDUCOM Review: 
' Summer 1991; 26(2): 63-64. 

-In the infiastrocture arena, events in the coming year may well shape the technological landscape for 
higher education into the next century." 

King. Tim (John Wiley & Sons. Inc.. New York). CriUcal Issues for Providers of Network-Accessible 
* Information. EDUCOM Review; Summer 1991; 26(2): 29-33. 

"As publishers we are convinced that a satisfactory resolution will require the input, ideas, and insights of 
all parties." 

Kochmcr. Jonathan. NorthWestNet User Services Internet Resource Guide (NUSIRG). Bellevue. Washington: 
NorthWestNet Academic Computing Consortium. Inc.; 1991; cl991. 

Note: Available via anonymous ftp from host fq)host.nwneLnet in directory /cd/nwnet/uscr-guide gel 
REAOt.'IE.nuslrg to produce names of the files in the NUSIRG directory. 

Koppel. Ted (Colorado Alliance of Research Libraries. Denver. Colorado). Public Access Catalogs Available 
Through Internet. Colorado Libraries; June 1990; 16(2): 31-33. 

Note: Written under "BYTE Line" column. Ted Koppel. editor. 

Kosmin. Linda J. (The Johns Hopkins University Applied Physics Laboratory). New Vistas in Full-Text Online 

Delivery: The Internet Connection. Williams. Martha E.. ed. Proceedings of the Thirteenth National Online 
Meeting. May 5-7. 1992. New York. NY. Mcdford. New Jersey: Learned Information. Inc.; 1992: 189-193. 

"The Internet facilitates high-speed transfer of professional communications, lengthy full-text publications, 
large datasets. some types of graphical displays, and numerous microcomputer software packages. 
Hundreds of files useful for library reference work are accessible across die Intemci. often within moments, 
with litde or no proprietary restrictions. Tliis presentation focuses on various full-text resources ava. :.ble. 
strategies for faciliutcd file transfer (e.g.. FTP), successful attempts at promoting single interface 
connectivity to information stored at multiple host sites, and some U.S. Government efforts to ensure 
broader access to Uieir electronically formatted publications. Examples gatiiered for tiiis paper were 
researched using the Macintosh System Software TCP/IP Connect II (Intercon Systems Corporauon. 
Hemdon.VA.USA)." 

Kovacs. Diane K. (Kent Sute University Libraries). Directory of Scholarly Hectronic Conferences. 

Note- Available on BITNET by sending die following commands to listscrv@kentvm.biwet: GET 
ACADLIST FILEl; GET ACADLIST FILE2; GET ACADLIST HLE3; GET ACADLIST FILE4; GET 
ACADLIST FILES; GET ACADLISTHLE6. File sizes: FILEl. 68002 bytes; FILE2. 55183 bytes; 
FILE3. 69589 bytes; FILE4, 60077 bytes; FILES, 46052 bytes; FILE6. 31679 bytes; INDEX. 20957 bytes; 
README. 9242 bytes. 
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-TTus diitctory contains description of 715 electronic conferences on topics of interest to scholars. I have 
^.S^wSdgcment in decitog what is of scholarly interest-and accept any adv.ce or J^""^"^ f>"^ 
^decLon. Also. I have placed the entries into categories by deciding what the -dominant* academic 
subjea area of the electronic conference.' 

KioU E. (University of Illinois - Urbana). The Hitchhikers Guide to the Internet: Networic Working CSroup; 
September 1989.24. 

Note- Network Working Group Request for Comments 1 118. Available for anonymous ftp from host 
iiicJdn.mil. directoiy rfc; fUename rfcU 18.ttt. fUe size 61740 bytes. 

Krol. Ed. The Whole Internet: User's Guide & Catalog. Loukides. Mike cd. Sebastopol. California: OHeUly & 
Associates. Inc.; 1992; cl992. 

•niis friendly instructional compendium of networiced information resources heips organize the vast 
informaUon sea of the Internet and points specifically to many of the unexpected jewels fioating in iL Krol 
serves both the uninitiated who have used computers but need encouragement and pracucal tools for 
SgTandexploring the Internet, and experienced Internet travellers: four of the fifteen chapters focus 
on the hypertext World-Wide Web. WAIS . Gopher, and other applications. Resource sites are orgaiuKd 

68 ^ject categories, from Aeronautics to Zymurgy: categories of spec;^ >"^~;;,^J^SSes" 
-Freenets " where one can find how to organize local library Internet links and visit others. Ubraries . 
"Library and Information Science"; and "Literature." Includes a brief history of the Internet; a glossary, 
index, quick reference card, and analytical table of contents permit use as a handbook. 

Ladner. Sharyn J.; Tillman. Hope N. (University of Miami (FL) Richter Library; Babson College). How Special 
Librarians Really Use the Internet Summary of Findings and Implications for the Library of the Future. 
1992. 

Note: Available for anonymous ftp from host hydra.uwo.edu. directory libsoft; filename specjibs.txt. file 
size 26736 bytes. 

Lamolinara. Guy. House Passes National Reseaah and Education Networic Bill. Ubrary of Congress Information 

Bulletin: July 29. 1991; 50(15): 285. 
Lane. Liz. Making the CompuServe-to-Intemet Connection. UTA Newsletter: Spring 1991; 12(2. Issue 44): 22-23. 

LaQuey. Tracy. The Internet companion: A beginner's guide to global networking. Tracy LaQuey with Jeanne C. 
Ryer. Reading. Mass.: Addison-Wesley; 1992. 

Note: Abstract from the forewwd by Al Gore. 

"That is why I welcome publicaUon of The Internet Companion. It provides a valuable primer on the 
Internet, explains the "rules of the road.' and provides step-by-step instnicUons on acccssmg many of the 
information resources available through the Internet.^ It should help both new and experienced Internet 
users learn how to make the best use of the network." 

LaQuey. Tracy (University of Texas at Austin). Networks for Academics, Academic Computing; November 1989; 
4(3): 32-34+. 

Histories, administration, protocols, hardware and services of four computer networks available in 1989 on 

1 . 
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many U.S. campuses: BITNET, DECnct Ini^l, The Intcmcu and USENET. 

LaQuey, Tracy L. The User's Directory of Computer Networks. Bedford, Mass: Digital Press; 1990. 

Larscn. Ronald L. (Univendty of Maryland at College Park). The CoUbralory: The Network as Tesibed for a 
Distributed Electronic Library. Academic Computing; Februaiy 1990; 4(5): 22-23, 35-37. 58. 

Larsen, Ronald L. (University of Maryland at College Park). The Library as a Network-Based Information Server. 
£Dt/COAf/?eview; Fall/Winter 1991; 26(3/4): 38-44. 

"It is clear that libraries and networks have become bcdfcUows whose futures are inextricably intertwined." 

Laubach, Mark (Hewlett-Packard Company). Profile: CKEN-The Corporation for Research and Educauonal 
Nctwwking. Connexions: May 1990; 4(5): 20-28. 

Lincoln, Barbara (Thitiking Machines Corp., Menlo Park, California). Wide Area Informauon Servers (WAIS) 
Bibliography. Menlo Park, California: Thinking Machines Corp.; 6/1/92. 

Note: Available for anonymous ftp from host quakc.think.com, directory pub/wais/wais-discussion; 
filename bibliography.txt; file size 1 1820 bytes. 

"The following bibliogr^hy was distributed by Harry Morris v>f Thinking Machines at the SPIRES 
Workshop held in spring, 1992. Hard copies of the following documents arc available. Some documents 
are available electronically, as stated, but msght not contain figures in the ascii vr.^ion. Email, fax, mail or 
phone your name, address and phone number to: Barbara Lincoln, Thinking M-xhines Corp., 1010 El 
Camino Real, Suite 310, Menlo Park, CA, 94205, phone: 415-329-9300, fax 415-329-9329, 
cmail:barbara@ think.com.*' 

Lincoln, Barbara. Wide Area Information Servers (WAIS) Bibliography. Information Standards Quarterly; July 
1992; 4(3): 13-15. 

Lippincott, Joan K. (Coaliuon for Networked Information). Coaliuon for Networked Information. NFAIS 
Newsletter; September, 1991; 33(9): 1, 116-117. 

Louor, M. (SRI International Network Information Systems Center). Internet Growth (198M991): Network 
Working Group; January 1991. 9 pp. 

Note: Network Working Group Request for Comments 1296. Available for anonymous ftp from 
nic.ddn.mil, directory rfc; filename rfcl296.ut, file size 20104 bytes. 

This document illustrates the growth of the Internet by examination of entries in the Domain Name 
System (DNS) and pre-DNS host tables. DNS entries arc collected by a program called ZONE, which 
searches the Internet and retrieves data from all known domains. Pre-DNS host table data were retrieved 
from system archive tapes. Various statistics are presented on the number of hosts and domains." 

Lynch, Clifford A. (University of California, Oakland, California). From Telecommunications to Networking: The 
MELVYL* Online Union Catalog and the Development of Intercampus Networks at the University of 
California. Library Hi Tec/i; 1989; 7(26): 61-83. 

Note: Sidebars by Mark H. Needleman. 
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K .iah, v«a« the MELVYL catalog has become one of the largest public access catalogs in 
-Over the past eight y^'J^t^^xll^^ access to the Ubrary resources of the University of 
S'tr u""c?Zuf JSi^^X^^ supp^ of simultaneous 

^^^v^^^ii^^- Sidebarsdisc«sstheTCP/IPprou)Colsuitc,Internet protocol 

gatewiys. and Telenet and rotated intcr-opcrability problems. 
, u ^-^^ A /TT«i««itv of California Oakland. California). Tbc Growth of Computer Networks: A Status 
^^^•^^fB^iie'ToTr^ 

Lynch, Qifford A. (Division of Library Au^nution^^^^^^^^ 

Retrieval as a Network Application. Library Hi Tech: 1990. (4). 57-72. 

Note: Issue 32. Sidebai - by Mark Hinnebusch, Paul Evan Peters, and Sally McCallum. 

nature of informaUon retrieval applicaUons, the Z39.50 protocol, and its «|«^i°";»»P 
nrn^ls^e dcscribcd TTirough Z39.50 a client system views a remote server s database as an 
SSu^ref^^merel^ acollecUon of data, f ^.50 allows a client t^^^^^^^ of 
logical informaUon elements supported by the server. It a^so 

a^es managing results, and contioUing resources. Sidebars dcscnbc the Z39.50 Implementors uroup. 
S'.??Z.^nance Agency, and intemaUonal standards for OSI library applicauon protocols. 

Lynch Clifford A. (University of California, Oakland, California). Library Automation and the Nauonal Research 
Network. EDUCOM Review; Fall 1989; 24(3): 21-26. 

-With MELVYL, a researcher can obuin a summary of all 127 seventeenth-century publicaUons in 
Portuguese with a single command." 

Lynch, CUfford A. (University of California, Oakland, California). ^inljinS ^ib^ ^u^^^^^^ 

Internet: Functional Requirements, Planning, and Pohcy Issues. Ubrary Hi-Tech. 1989. 7(4). 7-18. 

-Historically library catalogs have been rather insular, often based on specialized hardware and/or 
cSfsy^n^TS^SngiJdustry-stan^ Network access was not a major 

^SuS^nTScsi^ or selection of these specialized systems. But when library automauon systems 
a^a^SSTto the net^^^ as an afterthought, they often display urm tisfactory 
Ss r»w face the realities of the wired campus environmem and the coUis.on between library 
automation tradition and the new world of networics." 

Lynch, CUfford A. <Jhc University of California, Oakland, California). Online Catalogs and the National Internet. 
Washington. D.C.; June 8, 1989. 

Note: Paper distributed at a n; ?eting in Washington, D.C. 

T vnrh riifford A (Division of Librar y Automation, Office of the President, University of California. Oakland. 
'SiSat S 50 i;Lnauon Retrieval Protocol: An Overview and Status Report. Computer 
Communication Review: January 1991; 21(1): 58-70. 
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Note: Published by ACM SIGCOMM. 

Unich Clifford A.; Preston, Cecilia M. GJnivcrsity of California. Oakland, California; University of California, 
'Berkeley). Evoluuon of Networked InformaUon Resources. Wimams. Martha E., ed. Proceedings of the 
Twelfth National Online Meeting. May 7-9. 1991, New York. NY. Mcdford, New Jersey: Learned 
Informaiion. Inc.. 1991; 221-230. 

"An overview and taxonomy of networked information resources is presented here, which explains current 
resouices and resource development activities as weU as current trends, including the idenuficauon of key 
technology developments that will bring us to the next stages of the evoluuonary process of networked 
communication. The Internet is the product of over 20 years of research and innovauon in computer 
communicauons technology, beginning with the ARPANET in 1969. and today connecting hundreds of 
thousands of users on thousands of interlinked networks, worldwide. The fuure of networked mformauon 
resources is now embodied in the viswn and poUtfcal movement that is the Nauonal Research and 
Education Netwcwk (NREN). originally introduced to the Congress by Senator Albert Gore and represented 
in the current federal administration budget for FY 1992 as part of the High Performance Computing 
Initiative The NREN is enthusiastically supported by a coaliuon of higher education and 
information/library organizations, including EDUCOM. CAUSE. NASLGC. ALA. and ARL. Three major 
types of network servfces available to most Internet users are discussed: electronic mail, file transfer, and 
remote logon. In addition, the available classes of Internet information resources are described: remote 
terminal access, electronic mail-based services; and file-transfer-based scivices. Finally, looking towards 
fuuire information resources, we discuss the influences of the increasing use of woricstations with 
bit-mapped diq)lays and the movement towards distributed computing, which will require new network 
protocols. The two models fw the relationship between user workstations and network information 
resources are the use of the workstation as a gr^hical display device through the X windows protocol and 
the use of workstations as part of a true distributed computing environment. The evolutionary potentials of 
these models are evaluated. In reviewing the history of networked information and looking ahead to Uie 
next generation of information resources and technology, we see that while yesterday's technology was 
built really without considering the implications of the networic. tomorrow's generation of information 
resources are being designed specifically for the evolving networked environment" 

Lynch. CUfford A.; Preston. Cecilia M. Internet Access to Information Resources. Annual Review of Information 
Science and Technology (ARIST). Williams. Martha E. ed.: Elsevier Science Publishers B.V.; 1990; 25: 
263-312. 

Note: Includes bibliography. 
Lynch. Daniel C; Rose. Marshall T. Internet system handbook. Reading. Mass.: Addison-Wesley; 1992. 

Machovcc. George S. (Arizona State University. Tempc. Arizona). Internet Access to Library Online Catalogs. 
Online Libraries and Microcomputers; Isnuaiy 1990; 8(1): 1-4. 

Machovcc. George S.. Managing Editor (Arizona State University. Tempe. Arizona). National Research and 
Education Networic (NREN). Online Libraries and Microcomputers: Ocxaba 1990; 8(10): 1-4. 

Machovcc. Gecwge S. (Arizona State University. Tempe. Arizona). Navigating the Internet: Library Systems and 
DmhastUmitiUons. Online Libraries and Microcomputers; Jme 1992; 10(6-7): 1-3. 

Malinconico. S. Michael (School of Library and Information Studies. University of Alabama. Tuscaloosa). 
Information's Brave New "World. Library Journal; May 1. 1992; 117(8): 36-40. 
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-Librarians can deny change or anticipate it and exploit it to their advantage." 

MaIkin.G. (Xylogics). Who's Who in theln^rr^uBiogr^^^^^^^ 

Working Group; May 1992; Request for Comments 1336; FY! 9. 33. 

Note: Av^lable for anonymous ftp from host nic.ddn.mU. directory rfc; filename rfcl336.ut, file size 
92119 bytes. 

StollttResearch Steering Group (IRSG) of the Internet Research Task Force (IRTP). 
Request for Comments 1325; FYl 4; 42. 

Note: Available for anonymous ftp from host nic.ddn.mil. directory rfc; filename rfcl325.m. file size 
91884 bytes. 

-Thic T7VT RFr is one of two FYI's called. "Questions and Answers" (Q/A). produced by the User Services 
:^G^ofTeIn"rL!S.^^^^^^ 
commonly asked questions and answers m the Iniemci. 

Malkin. G.; Parker.T. (Xylogics; UTexas). Internet Users' Glossary: Network Working Group; August 1992. 
Note- Internet draft. Available for anonymous ftp from host cmi.resion.va.us. directory /internet-drafts; 
filename drafi-ietf-uscrglos-glossary-OO.txt; file size 98729 bytes. 

Th^re are many networking glossaries in existence. This glossary concentrates on terms which are specific 
ii^U^rin^u NSy.^« are entries for some basic terms and acronyms because they are referenced 
by other entries." 

M»ioff ir«i H fCICNct, Inc CompuUng Center). The emergence of the NaUonal Research and Education 

• SI woi ^^^"^ telecommunicauons. Garodn.ck. ^-^^J^^ ^^"'^^ 

^F^rZ^olZg and telecommunications. Proceedings of SPIE. the Intemauonal Society for 
^uSrrgln^ring. September 5-8. 1989. Boston. Massachusetts. Bellingham. Washington: SPIE. 
1990; 

-The nation which most completely assimilates high performance computing into its «»nomy very 
SyTerge as the dominant intdlectual. economic, and technologi.^ force m ^J!ll'^^^2'J? 
Xrt G^« T May 18. 1989. while introducing Senate Bill 1067. -Hie Nauonal High Perfonnance 
r^lS T^chTOtoL Act of 1989-. A national network designed to link supercomputers. i«rucle 

JSchT^nStates ^an mobilize the resources inherem within our . ^ 

To^lmeni seSTtowards the csublishmem of such a network infrastructure wdl have duect beanng on 
rrSc^TSoHtiSTsuture of this country in the next century. Tljis P"gn«n w.U have s.gn.fi«mt 
S:^crorallforn,rofinfo^a^ntransfer.and^^^^^^ 

sibranrn^rrd'^^^^^ 

SdTwiSruS^^^^^^ awesome; individually, their impact is somewhat more hm.ted^ The 
^tr. SntianXiness people, and educators participating in U,is conference have a v.tal role to 
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play in the success of the National Research and Education Network ((NREN)." 

Malonc, Thorns W.; Rockart, John F. (Massachusetts Institute of Technology). Computers, Naworks and the 
Corporation. Scfcitfiyic American; September 1991; 265(3): 128-136. 

"Computer networks are forging new kinds of markets and new ways to manage organizations. Tl*e result 
will be a major change in corporate structure and management style." 

Maikoff, John. For the PC User, Vast Ubraries. The New York Times. New York, New York; July 3, 1991 ; C: U 5. 

Growth in the market for fulltcxt retrieval of documents has been profiipicd by Thinking Machines 
Coqxxatioo (TMC) of Cambridge, Mass. TMC developed WAIS (Wide Area Information Servers), which 
pemit users to look at the fWl contents of books and ^ up sound, words, and pic 
screens. TMC has offered the WAIS system at no charge in order to prompt correlative developments m the 
information industry. Users of Apple personal computers can use WAIS via the Inicmei and TMC 
supercomputers to search the fuU texts already available on Dow Jones and on several other huge jwivatc 
and public databases. Apple's Advanced Technology Group-who coc^rated with TMC, KPMG Peat 
MarwKk, and Dow Jones to support creation of WAIS-expeci that retrieval software will soon be standard 
on personal computers and that NREN will lower the cost of searches and expand to schools. Apple 
lesearchers are enhancing WAIS, e.g., adding the capability for users to build their own electronic 
newspapers. WAIS is based on the Z39.50 protocol, which is now also sup^-rtcd by Library of Congress. 
Sun Microsystems, Next, and Mead Data Central. 

Markoff, John. Sharing the Supercomputers. The New York Times, New York, New York; December, 29, 1988; 
D: 1+- 

Marmion, Dan. E-Conference to Coincide with Research Project OCLC Micro; December 1991; 7(6): 7-8. 

Note: Contained in column eniided "OCLC News." 
Maimion, Dan. OCLC and the Internet. OCLC Micro; December 1991; 7(6): 7. 

Note: In column titled "OCLC News." 

"OCLC Users Council concluded that use of Internet to deliver OCLC service is not planned for tlie 
immediate future due to considerations of reliability and economics. A test conducted with LincNct in 
Nwth Carolina may be repeated after installation of OCLCs New Network is completed in 1992. A full 
copy of the rqwrt is available in Users Office at OCLC." 

Marshall, Hiot. NSF opens high-speed computer work. Science.; January 6, 1989; 243; 22-23. 

Martin, J. (Jerry) (The Ohio State University). There's Gold in them thar Networks! or Searching for Treasure in 
all the Wrong Places: Network Working Group; December 1991; Request for Comments 1290; FYI 10. 27. 

Note: Available for anonymous ftp from host ftp.utexas.edu, directory pub/nctinfo/rfc; filename 
RFC1290.TXT; file size 46997 bytes. 

This document was presented at the 1991 ACM SIGUCCS User Services Conference. It appears here in 
its updated form. There is a wealth of information on the r.vlwork. In fact, so much information, that you 
could spend your entire life browsing. This paper will present some of the "gold nuggets" of information 
and file repositories on the network that could be of use to end users. The ultimate goal is to make the 
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HMitc to these sources of informaUon invisible to the user. At present, this is not easy to do I will «plain 
^ of Schniques that can be used to make these nuggets easier to pick up so that we can all be 

licher." 

Miissey, Walter E. (National Science Foundation). NSFs Role in the National Research and Education Netwoik. 
EDUCOM Review; Summer 1991; 26(2): 34-36. 

Note: Author is Director of the Nauooal Science Foundation. 

-We will work to create a national i^oA councU that will bring federal, academic, and industry leaders 
together to oversee the NREN." 
w AA.^, AU« K f«ndothersUJohnsonC3raduate School of Management. CoincU University). Economic 
"^S^^bHclSl^of^^ Education «>dResearch Network. EDUCOM Bulletin; 
Summer/Fall 1988; 23(3): 63-64. 

McAnge,TlKMnasR..Jr.[andothers](VirginiaCooperauveEx^^^^^^ 

University). A Survey of Educauonal Computer Networks; June 1990. 133 pages. 

McClure. Charles R. From the Editor. The High Performance Compuung Act of 1991. Electronic Networking: 
Research, Applications and Policy; Spring 1992; 2(1): 2-9. 

Note: Abstract from ERIC. 

"Discusses issues related to the High Performance Compuung and Communicauon program and National 
ReStn?Educauon Network (NREN) established by the High Performance Compuung Act oi 1991 
S^ng^ro™ management, specific program developmenu affecung policy decisions access U) Uie 
S5^"5,J^S^em of EduckSn n>le and dissemination of government informauon. A copy of the law 
is appended." 

McClure, Charles R. (Syracuse University). Ubrarians informing the fumre. Library Journal: April 1. 1992; 
117(6): 8. 

Note: In "Letters to the Editor." 

McClure, Charles R. [and odiers] . The National Research and Education Network (NREN): Research and Policy 
Perspectives. Norwood, NJ: Ablex Publishing Corporation; 1991. 

700-Dage compendium of the full texts of historical documents (with numbered lines for easy reference) 
Jl^S Sn^; user perspectives; recommendations; ^lalyses of effects on rvrsearch and educauon; 
befits; nS: «.d ^hS^tes surrounding the NREN. Analytical table of contents, appendices, 
and index facilittte searching for specific topics. 

McClure. Charles R. (Syracuse University). Planning and Evaluation for the Networked Environment. EDUCOM 
Review: Fall/Winter 1991; 26(3/4): 34-37. 

McClure Charles R. (School of Information Studies. Syracuse University. Syracuse. New York). Public Libraries 
^*d i^Stem^^ New Challenges. New Oppormnities. Syracuse. New York: Syracuse University; 

July 1.1992.40 pp. 

Note: "Copies of this repon can be obtained from the PubUcations Office. School of Information Studies. 
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Syracuse University. Syracuse. NY 132444100 (315)443-291 1) for S15 (includes postage and handling)." 

"Tliis paper provides findings from a study sponsored by OCLC. Inc. to explore key issues and possible 
roles for the public library in the evolving networked envirwunent" 

McQure. C3iarles (School of Information Studies. Syracuse University. New York). A User Perspective on 
Developing Internet Services. Computers inUbraries; April 1992; 12(4): 53-55. 

Note: In column titled "R&EN Transcripts." 

McCone Gary K • Starr. Daniel O. (National Agriculninil Library. Bcltvillc, Maryland). Document Delivery 

Using Image Transmission Over Internet: A Pilot Project at the National Agricultural Library. Henderson. 
Diane, cd. ASIS VO: Proceedings of the 53rd ASIS Annual Meeting. Toronto, Ontario. November 4-8. 1990, 
Toronto. Ontario. Medford. New Jersey: Learned Information. Inc.; 1990; 27: 36-38. 

The National Agricultural Library and the North Carolina State University Libraries are investigating the 
potential for using the National Science Foundation's high speed Internet telecommunications system, 
which connects almost all major U.S. universities, to immediately send digitized page images of requested 
documents to the university libraries. This methodology could prove to be invaluable in providing timely 
nationwide access to information in remote locations. The project is investigating transmitting both 
compressed and uncompressed files and evaluating various methods of providing final document delivery 
to the end user on campus including Local Area Networks. Once the technical details of transmitting and 
displaying the p^ge images are worked out. the project will evaluate the potential for incorporating such a 
system into a library's inter-library toan procedures." 

McGffl, Michael J. (Online Computer Library Center. Inc.). Z39.50 Benefits for Designers and Users. EDUCOM 
Review: Fall 1989; 24(3): 27-30. 

Metz. Paul; Gherman. Paul M. (Virginia Polytechnic InstiUite and State University Libraries. Blacksburg. 

' Virginia). Serials Pricing and the Role of the Electronic Journal. College <t Research Libraries; July 1991; 
52(4): 315-327. 

Note: This article is the tiiird pan of a series on scholarly communications and serials prices. 

"The rapid escalation of serials prices is a serious threat to the system of scientific and scholarly 
communication. The growth of science, the increase in commercial publishing, and the inherent 
monopolies enjoyed by journals help account for this problem. Changes in academic reward structures and 
cooperative action by litearians. individual scientists and scholars, scholarly societies, and university 
presses are needed. The electronic journal may have a powerful role to play in combating serials infiation 
if its evolution is shaped thoughtfully and by the right hands." 

Meu. Ray. Directory of Directories on the Internet. Westport. CT: Meckler. 1992. 175 p. 

Mitchell. Maurice; Saunders. Uvema M. (University of Nevada. Las Vegas). Tlie Virtual Library: An Agenda for 
the 1990s. Computers in Libraries: April 1991; 1 1(4): 8-11. 

Morin. Richard (Canta Forda Computer Uboratory). Use the Net. Luke. SunExpert Magazine: December 1990; 
1(14): 37-41. 

Morrison. Margaret (University of Chicago. Regenstein Library). Electronic Scholarly Journals. Information 
Standards Quarterly; January 1991; 3(1): 9-10. 
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National Research Networic Review Commiuee. T<^ard A National Research Network Washington. D.C: 

National Academy Press; 1988. 55. 
National Science Foundation NetwoA Service Center (BBN Systems and Technologies Corporation). Internet 

Resources Guide; 1989. 

c-m^l from WFOSERVER@NNSC.NSFJ<ET; message (hne 1) REQUEST. RESOURCE-OUlut lunc ^) 
TOPIC: RESOURCE-GUIDE-HELP (line 3) REQUEST: END. 

Neff RavmondK (University of CaHfomia at Berkeley). Merging Ubraries and Compute 

XTy or Ci^y Deranged? An Academic Services Perspecuve. £DI/COM B«//e««; Wmter 1985. 

20(4): 6-16. 

Negroponte. Nicholas P. (Media Uboratory of the Mf^'*'^";]?^^^^^ "^^^^^^^^ ^"'"^'^ ''"''^ 
for Computer Networks. Scientific American: September 1991; 265(3). 106-1 13. 

Nickerson. Gord (Elbom College. University of Western Ontario) Computer Mediated Communicauon on 
BITNET. Compuers inLibraries;¥chmaiy 1992; 12(2): 33-36. 

Note: In column tided "Networked Resources." 

Nickerson. Gord (School of Library and Information Science. Elbom CoHege. University of Western Ontario). 
Effective Use of Usenet. Computers in Libraries; May 1992; 12(5): 38-40. 

Note: In column tided "Networked Resources." 

Nickerson. Gord (School of Library and Information Science.Elbom College University of Western Ontario). 
File Transfer Protocol. Computers in LU>raries:Octo\XT 1991; 11(9): 51-53. 

Note: In column titled "Networked Resources." 

File Transfer Protocol (FTP) is a widely-used program that applies the TCP/IP protocol. ^^^^ 
SnneSlity. FTP lives in several versions. but its prindpal commands Oisted here) are al&^ ^""'^Z^ 
Skives holding files that can be downloaded are available via anonymous FIP; d.recuons are given to 
some major ones. 

Nickerson. Gord (University of Western Ontario). Getting to Know Wide Area Information Servers. Computers in 
Libraries; October 1992; 12(9): 53-55. 

Note: In column tided "Networked Resources." 

"You can try W AIS without installing any software. Telnet to QUAKE.THINK.COM and login ^ W AIS. 
AWword is ..ot required but enter your e-mail address and terminal type (most w.ll ^ vt 100). You are 
ie^nn^iL SS^SWAIS client program and a list of 283 daubases is displayed. Each daubase name 
c^e^nS^a source. Select a database and try a search. This is a good way of famdianzmg yourself 
with what is available-everything from recipes to library catalogs. 

1^^ 
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Nickcrson. Gord (School of Library and Informalion Science, Elbom College, University of Western Ontario). 
The Internet Computers in Libraries: September 1991; 11(8): 25-29. 

Note: In column titled "Networked Resources." 

Nickcrson, Gord (School of Library and Information Science, Elbom Q)llegc, University of Western Ontario). 
Ustservcrs. Computers in Libraries; March 1992; 12(3): 13-18. 

Note: In column tilled "Netwoiked Resources." 

Nickcrson, Gari (School of Library and Informalion Science, Elbom College, University of Wesicm Ontario). 
Local Databases. Computers in Libraries; January 1992; 12(1): 37-39. 

Note: In column titled "Networked Resources." 

Local libraries at Texas A&M and the University of Saskatchewan allow remote Internet users to access the 
commercial databases, e.g. Wilson, that arc available on their systems. Details are provided for accessing 
these local systems. Since most organizations would not depend on this remote access (for which the local 
systems offer no suppwt) but would be likely to buy a much-used service or product, database producers 
and system managers should be less fearful of loss of revenue and control. The rules of etiquette require 
that remote users connect after the local system's working hours. 

Nickcrson, G<»d (School of Library and Information Science, Elbom College, University of Western Ontario). 
Remote Log-in widi Telnet Computers in Libraries; November 1991; 1 1(10): 25-26. 

Note: In column titled "Networked Resources." 

Detailed instructions for remote log-on to any machine on the Internet via Telnet, a virtual computer 
interface based on TCP/IP that leaves the work of matching baud rate and other settings to the two 
computers that need to communicate. Telnet is available in several versions: on UNIX as part of the 
operating system; through many vendors for VAX or IBM; and public domain versions for MS-DOS, 
Windows 3.0 and Macintosh. Telnet Driver 1.0 and Kermit 3.1 1 are more sophisticated altcmatives. 

Nickcrson, Gord (School of Library and Information Science, Elbom College, University of Westem Ontario). 
Types of Daubases. Computers in Libraries; December 1991 ; 1 1 (1 1): 38-42. 

Note: In column titled "Netwoiked Resources." 

Databases on the Internet can perniit interactive access, or provide data files, or provide electronic mail 
access to batch files. Descriptions, addresses and passwords arc given for the interactive databases. These 
include online public access catalogs (OPACs) like the Colorado Alliance of Research Libraries; 
campuswide information systems (CWIS) like ComelVs CUINFO; bulletin board systems (BBS) like the 
Cleveland Frcenet; wide area infomiation servers (WAIS) that permit searching and accessing many 
databases; and a group of miscellaneous other systems like NASA. 

Nickcrson, Gord (School of Library and Information Science, Elbom College, University of Westem Ontario). 
Usenet Computers in Libraries; April 1992; 12(4): 31-34. 

Note: In column titled "Networked Resources." 
Nielsen, Brian (Northwestern University Library, Evanston, Illinois). The Coalition for Networked Infomrtatior- 
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Realizing the Virtual Library. ONUNE; September 1991; 15(5): 96-97. 
Note: In column tided "pc monitor.' 

Nielsen. Brian (Northwestern UmversityLih^^^^^^ 

Ubrarianship.DoxfliwK; October 1990; 13(5): 105-107. 

Noonan. Dana (MetiopoUtan State University). A Guide To Intemet/Bitnet Metronet: MetropoUtan State 
University; June 1992. 

list); file sizes 56098. 64882 bytes. 
Noonan. Dana (Metropolitan State University). Internet Libraries. Metronet; October 1991. 

Note: Available for anonymous ftp from host hydra.uwo.ca. directory libsofi; filename 
INTERNET_UBS.TXT. file size 55498 bytes. 

Notess. Greg R. (Montana State University). Gaining Access to the Internet. ONUNE; September 1992; 16(5): 
27-34. 

m NREN Enigma: A New National Network? Telecommunkaxions. North American Edition: January 1991; 
25(1): 13-14. 

NREN. electronic Ubrary systems, and information services are topics at CNI meeting. College and Research 
UbrariesNews; June 1991; 52(6): 384. 

Oberst, Daniel J.; Smith. Sheldon B. (EDUCOM N«worldng Activities; ^^^^ Bulletin). BITNET: Past. 

Present, and Future. EDUCOM Bulletin; Summer 1986; 21(2): 10-17. 
Ochs Marv New Technologies for Document Delivery and the Barriers to Their Use in the Deveto^^^^^ 

1991; 36(1-2): 118-121. 

-Tdefacsimiie computer networks, and opucal scanning hold great potential for rapid documcni delivery. 
S S b^TKe United Sta.« hkve purchased fax machines in the past two years. However 
Sr S of t^mii^n End quality of transmission have all surfaced as issues in the use of fax. 
'th^s^S^hlsticJted tLhnologies. such as high speed naworks and opuad scannmg 
Sne riugated fw use in document delivery. Several projects are now underway .n the U.S. to 
^W^^f oSs^n n" and network transmission for document delivery. The Un,u«l States Nauonal 
wlSb^^d the Research Libraries Group are both conducting tests on document transmiss^n 
iSSit are described briefly. Some of the barriers to the use of scanmng. networic 

^^iSrcTaidY^^nT^veloping countries, such as high c«sts «ui dependence on h.gh speed 
tclccommunicaiions, will be discussed." 
OCLC Ponders Role in Changing Networic Environment. Ubrary Hi Tech Ne^s: September 1990; (74): 20. 
Odin (Granrose. Jon]. Anonymous FTP: questions, answers, etc.; January 5. 1990. 

Note- Available for anonymous ftp from host pilot.njin.net. directory pub/ftp-list; filename ftp.help; file 

1;. 
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size 7701 bytes. 

ftdca. Joseph (Science Magazine). BITOET Headed for New Frontiers. Science: February 2. 1990; 247(4942): 
520. 

Palca. Joseph. Getting Together Bit by Bit Science: April 13. 1990; 248: 160-162. 
Note: In column tiUed "Research News." 

Panel on Informauon Technology and the Conduct of Research. ^nfo^i^nT'^f^^^f^ the Conduct of 
Research: The User's View. Washington. D.C.: National Academy Press; 1989; 72 pp. 

Parker. EUiott (Central Michigan University). Computer Networking Bibliography. 

Note: Available by sending e-mail to COMSERVE@RPIECS.BrrNEr and putting only one line. SEND 
COMPUNET BIE JO. in the body; file size 24773 bytes. 

Parkhurst, Carol A.. Editor. Library Perspectives on NREN. Chicago. Illinois: Library and Information 
Technology Association, a Division of the American Library Association; 1990; 75 pp. 

Patrick. Doyle (Pacific Bell). K.12: Linking to the National Networks. Computers in Libraries: May 1992; 12(5): 
61-62. 

Note: In column entiUed "R&EN Transcripts - 
Perry Andrew (Sutc University of New York at Binghamion). NYSERNct (sm) New Uicr's Guide to Useful and 
Unique Resources on the Internet. Syracuse. New York: NYSERNct. Inc.; 1991; vcr. 2.2. 

Note: Available for anonymous ftp from host nysemeuorg. directory pub/guides; filename 
Guidc.V.2.2.tcxt; file size 315248 bytes. 

Perry. Dennis G. [and others] (Unisys Corporation; BBN Laboratories. Inc.; BBN Communications Corporation). 
' The ARPANET and die DARPA IntcmcL Ubrary Hi Tech: 1988; 6(2): 51-62. 

Note: Issue 22. 

The ARPANET, initiated in 1%9 by the Advanced Research Projects Agency (DARPA) of ^ 
Dcpartmem of Defense (DoD). was die first wide area packet switching network. In 1984. the ARPANCT^ 
which had grown to over 100 nodes, was separated into two parts: an operational component, tiie MILNET. 
to serve the operational needs of tiie DoD. and a research component that retained the ARPANET name. 
After the network split, the MILNET expanded, and it should reach over 250 nodes wiUtin a year. The 
DARPA Internet was formed in the 1970s in response to a requiremem to interconnect differem types of 
packet-switching networks that were being imptemented. It has grown to ^very KC-ii nowoo^^^^^^^^ 
over 330 networks, hundreds of gateways, and tens of thousands of hosts. Where the ARPANET used .n 
connect hosts that were single computers into a network, many of these hosts «;jl«_«!8aicv^^^^ 
local campus networks, regional networks, and other national networks, such as die NFSNET. The mipaci 
of this growing system of interconnected networks on research, communications, and library access will be 
profound." 

Peters. Paul Evan. Fall 1991 CNl Task Force. Information Technology and Ubraries; March 1992; 1 1(1): 36-39. 
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Note: Abstraa from ERIC. 

-Prcscntsa sammaiy lepori of the fall 1991 meeting of the Task Force of the Coalition f« Netwoitod 
Infotmation (CNI). To5^ discussed include the flow of networked infonnauon; perspective from the 
iS^S »d iSdalsciences; the potential economic importance of NREN (Nauooal Research and 
Education Nctwoik); and information policies." 
Peteis,PaulEvan (CoaUttonfor Networked Information (CND). Networked Information Resources and Services: 
Next Steps. Computers in Libraries; April 1992; 12(4): 46-53. 

Note: In column tided "R&EN Transcripts." 

Peters, Paul Evan (EDUCONWCAUSE/ARL Coalition for Networked Information (CNI)). Network Navigating 
and Navigators. EDUCOM Review: July/August 1992; 27(4): 40A2. 

Summaries of prcsenutions by Vinton Cerf. Brewster Kahle. Joyce Reynolds, ^^^^^^'^i^l^^' 
the Spring 1992 meeting of the Coalition for Networked Information Task Force, held m Washmgton D.C. 

S^Among other speakers were Pat Moholu associate director of Ubraries at Renssehjer My^hmc 
fostiuitc. who urged invesmient in human resources because culuiral norms and professional expcctauons 
are harder to ch»ge than technologies or tasks; and Wayne P. Kelley.i^t public Pnn^r and 
«merintendent of documents at the U.S. Government Printing Office (GPO). who described the GPO s 
major transition to include electronic publishing and multimedia dissemination of mformauon. 

Peters. Paul Evan (EDUCOM). Perceptions of the National Netwoiked Information Environment EDUCOM 
' Review: MiylJmc 1992; 27(3): 22-23. 

Planka. Daniela (National Library of Canada). Network Directory Servk:es. Library Hi Tech: 1990; 32(4): 93-103. 

The Directory (CCTIT X300ASO 9594) is an international standard, which was ratified joinUy by ISO and 
CCITT in December 1988. Tlie standard describes the smicuire and services of a global, logically 
centralized but physicaUy distributed, electronic network directory that will support the evolving 
telecommunications envirornnent Directory pilot projects arc underway in both North Amcnca aiid Europe 
and commercial implementations of the Directory standard arc becoming increasingly availab e As the 
bibliogmphk; community becomes more dependent on the use of networks, it is essential that library 
professionals understand the capabilities of this powerful new standard. 

Polly. Jean Armour (Liverpool (New York) Publk; Library). Surfing the Intcmec An Introduction. WUson Library 
' Bulletin: Jmt 1992; 10(66): 38-42. 155. 

Porter Donald D. (Technical Services in Information Technology Services. Rensselaer Po»y«fchnic ^f^^)- 
Infonnation Retrieval for the NSFNET Community. EDUCOM Bulletin; Summer/Fall 1988; 23(2/3): 
59-62. 

Quartcnnan. John S. r>ur Matrix: Compter Networks and Conferencing Systems Worldwide. Bedford. 
Massachusetts: Digital Press; 1990; cl990. 719 pages. 

World guide to networks and conferencing systems describes what and where the world and country 
networks are how to get to them, and what their limits are. Numbered sccuons and a 70-page index permit 
readers to find specifics quickly. The preface describes how the network has been used to inform the worid 
immediately of newsworthy events. illustraUng how the global village works in the electronic age. 
Appendices describe public dau networks and laws relaUng to computer communicauon. 
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Quinn. Judy; Rogers. Michael. Congress Acts on Library Issues. Library Journal: August 1991 ; 1 16(13): 14-15. 

PDUtical interactions in Congress during July 1991 at ALA Annual Conference and White House 
Conference on Library and Information Science, included passage of HR 656. High Performance 
Computing Act of 1991. that starts development of NREN. HR 2772 proposes Wide Information Data 
Network Online (WINDO) to assure public access to government infonnation while accomplishing 
papcrwock reduction. Protest by information-related industries and associations against proposed HR 534 
(that would impose $21/hr royalty/user tax on public users of Federal Maritime Commission online 
database) unites organizations with otherwise diverse agendas in support of free access. 

Quint. Barbara (Editor of Database Searcher). Online Mecu the Internet Wilson Library Bulletin: March 1992; 
66: 78-80. 

Note: In column titled "Connect Time." 

Ra Marsha Technology and Resource Sharing: Recent Developments and Future Scenarios. Cargill, Jennifer, 
Graves. Diane, eds. Advances in Ubrary Resource Sharing. Westpon, CT: Meckler Publishing; 1990; 1 : 
141-153. 

Raeder. Aggi W.; Andrews, Karen L. (UCLA Engineering and Mathematical Sciences Library, Los Angeles, 

California). Searching Library Catalogs on the Internet: A Survey. Database Searcher; September 1990; 
6(7): 16-31. 

Note: Includes survey/directory of Internet access to library catalogs. 

Ratzan. Lee (University of Medicine and Denustry of New Jersey, Piscataway). Building an Internet Browser. 
UNIX Review: January 1992; 10(1): 25-29. 

The Regents of the University of California at Davis. Mining the IntemeL Davis, California: The Regents of the 
Universi y oT California at Davis; 1991. 

Note: Available for anonymous ftp from host ucdavis.edu, directory UCD.NErDOCS; filename MINING; 
file size 1 18630 bytes (PostScript version). 

Request for Support of Legislation. EDUCOM Review: Spring 1991; 26(1): 11-13. 

Note: Article reprints letter sent by EDUCOM President Kenneth M. King to the Senate Commerce, 
Science and Transportation Committee; the Senate Labor and Human Resources Committee; the Senate 
Energy and Natural Resources Committee; the House Science, Space, and Technology Committee; and the 
House Education and a Labor Committee in order to request support of legislation for a high-capacity 
national computer network. A policy ftamswork is described. 

Research & Education Networking. Creating the NREN Network Information Center. Research & Education 
Networking: J\mc/My/A\igast 1991; 2(5&6): 10-12. 

Research & Education Networking. The Internet Society. Research & Education Networking: June/July/Augusi 
1991; 2(5&6): 16-18. 

Rickard, Jack (Boardwatch Magazine). Colorado Supemel Offers Public Access to Internet. Boardwajc/i 
Magazine; March 1991; V(3): 16-21; ISSN: 1054-2760. 
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RLG. RLG tamxiucM Doc»n«tTn»smi«io« Symm fo, ftt Int«n«. AlCTS N.w.te,«r,- 1992: 3(2)1 15. 
-Ustas PC l»!w«, Ariel l»o<ta«s i™.^ofmachp«u«r«>l«Uontoll«machu>cs.- 

1970; 36: 543-546. 

Robcm.Mich.clM.(EDUCOM).ThcGloballntcn^andd«N^^ £Dl/C0Af7?evi^; Winter 1990: 8-9. 

Robem. Michel M. (EDUCOM). NREN «d Commercial Sendees. £Z>UCOM Re^ie.; Winter 1989; 24(4): 
10-11. 

Roberts. Michael (EDUCOM). A PoliUcal PerspccUve on the Internet and NREN. Computers in Libraries; May 
1992; 12(5): 58-61. 

Note: In column tided "R&EN Transcripts." 
Roberts. Michael M. (EDUCOM). Positioning the NaUonal Research and EducaUon Network. EDUCOM Reyiew; 
Summer 1991; 26(2): 11-13. 

Roberts Michael M. (EDUCOM). Tesumony to the United States House of Representatives Commil^^ 

^kSpace and Technology Subcommittee on Science. EDUCOM Review.: May/June 1992. 27(3). 

14-17. 

Roberts. Mike (EDUCOM). NREN Bill Signed into Law. Connexions: February 15. 1992; 6(2): 16-18. 

Robertson. Kathleen (University of Hawaii at Manoa). Astronomy InformaUon: E^d U^^ '"J^'^Z^m"''' 
^Sakha E.. ed. Proceedings of the Twelfth National Online Meeting. May 7-9. 1991. New York. NY. 
Medford. New Jersey: Learned InformaUon. Inc.; 1991: 315-320. 

-Astronomy has capuired the media attenUon with projects like Voyager and the Hubble Space Telescope. 
Y^rJom Sblic gaze, this discipline has been making giam strides in areas of database 
IS;Sm L commi^^^^^ via elecLiic mail systems. As a highly computer literate group. 

.Te l^ilt «K1 access as end-users, large bases of data "It'-W'^sS*'- 
sSffiAD and NED databases are not available through the major vendors such as DIALOG. Tliey [are] not 
S^n to Z.y«™Senced online searchers. THe unique object «xess capacmes of these databases w.11 
SSilTThe E the Internet and SPAN networks in communication and the electromc 
^^^o^^^^uo^c^ research results will be discussed. The specialized databases and e-ma.l use 
in astronomy may well foreshadow fuuire developments in other fields. 

Robinson. Mike (Freelance writer and editor. Lexington. Massachusetts). Through a Uns Smartly. BYTE: May 
1991; 16(5): 177-187. 

5-7. 1992: New York. NY. Medford. New Jersey: Learned Informauon. Inc., 19V2. i2i-iz^. 

-Teaching access to Internet resources continues to grow in importance, especially on higher education 

1 S.'J 
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campuses. The i^proach of offering a separate library course to undergraduates can have advantages over 
single workshop or seminar presentations. This paper will discuss factors which can contribute to the 
success of such a course." 

Rockman« Dene F. (California Polytechnic State University Library). Reference Uses of Campus Computer 
Networks: A Bibliogrq)hic Guide. Reference Services Review; Summer 1990; 18(2): 39-44. 

Rogers, Michael. National Nef92: What Now with NREN? Library Journal; May 15. 1992; 1 17(9): 22. 

Note: In colunui titled Automation News.** 

Rogers, Susan M. (Rochester Institute of Technology). Educational Applications of the NREN. EDUCOM Review: 
Summer 1990; 25(2): 25-29. 

Rosenbaum, Howard; Newby, Gregory B. (School of Infonnaiion Studies, Syracuse University). An Emerging 
Form of Human Communication: Computer Netwc^ing. ASIS VO: Proceedings of the 53rd Annual 
Meeting of the American Society for Information Science, Information in the Year 2000: From Research to 
Applications, November 4-8, 1990; Toronto, Canada. Medfc^d, New Jersey: Learned Infonnation, Inc.; 
1990; 27: 300-325. 

**Computer networking is an emerging form of communication which is having major societal and cultural 
impacts. We first focus on BITNET and Internet^ which are parts of a worldwide computer network for 
researchers, academicians, and information professionals. We discuss some of the services and resources 
that are available on the network, describe ways that these services can be accessed and used, and suggest 
several directions for research that we believe will be significant in understanding the impacts that 
computer mediated communication will have on social interaction, organizational structure and culture. 
Throughout, computes networking is treated as an emerging fonn of human communication. Next, there 
will be a discussion of directions in which research has been moving, and we will conclude with some 
suggestions for future research. This review of the research literature will demonstrate that, while there are 
certainly provocative findings, there is a need for a new research perspective to investigate CMC as an 
emerging form of communication. This perspective, informed by theories and ixiethods from the social 
sciences, will attempt to understand the impacts of CMC by focusing on the perspectives and experiences 
of network users." 

Ruhlin, Michele; Somers, Herb; Rowe, Judith (Rutgers University Library; Yale University Library; Princeton 
University). National Research and Education Network and the Federal Depository Library Program: A 
Position VxptT for the American Library Associauon/Govemment Documents Round Table - Federal 
Documents Task Force. DTFP Documents to the People; June 1991; 19(2): 106-109. 

Ryan, Joe (Syracuse University School of Information Studies). Resources for the New Network User. Electronic 
Networking; Fall 1991; 1(1): 40^8. 

Note: Inaugural article in column titled "Resource Reviews." 

Ryan, Joe; McClure, Charles R. (School of Information Studies, Syracuse University, Syracuse, New York). The 
Role of Public Libraries in the Use of the NREN. OCLC Micro; October 199 1 ; 7(5): 3 1 -33. 

Sapon-White, Richard E. (Virginia Polytechnic Institute and State University). Cataloging Using 
Internet-Accessible Library Catalogs. Technicalities; October 1991; 1 1(10): 7-8. 

The capability of logging on to remote library catalogs can be very helpful when additional information 
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^ •^«,Ant fnr older woiks) is not otherwise available for cataloging. 
SSons m ™»0>e c»dog seacUng »t recounted. 

66-70. 

Note: Abstract from ERIC. 

Netwoik (NREN) is described." 

, v,r,T=vT A r-Ni- How Thev Impact Your Library. Presented by Jane Ryland. 
Scheid. Barbara L. Overview of NREN and CNL "s^ 
Information Technology and Ubranes: March 1992. 1 1(1). 43^. 

^ , New York City) The Evolution of ARPANET. Datamation: August 1. 1988; 

Schultz. Brad (Freelance wntcr. New Y«K eiiy;. 
34(15): 71-74. 

will supplant ARPANET for IS-criucal research. 
Schwartz. John. Tl»e Highway to the Future. N.wW; January 13. 1992; CXIX(2): 56-57. 

Technical Report CU-CS-601-92. 

nnthepast several years.thenum^randvaHetyof«„ 

dramatiSly. With this increase, '"^y ^^^^^^-^^^^^ through Informauon 

access these resources. As these ^y^^^^Z^^^^^ ^me into question. Understanding these 
gateways', the conceptual rdationshi^ t^w^" ^^^^^J ^^sjstems can be made to 
relationships is important, !;^"*f ^'^^ details of Lh system. In this ,^pcr we 

systems." 

r ^ , ^« Rmiirier Colorado) Internet Resource Discovery at the University 
Schwartz. Michael F. (University of Colorado. Boulder. ColoraQoj. 
ofColoiado; October 1992. 

Note: litis paper has been accepted for publication in IEEE Computer Magazine. 
..pidlyincreasinggloballn™^^^^^^^ 

information sharing. An important P«>bl«n cn^^^ ^.^^^^ 3 nun^ber of aspects of the 
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the Networked Resource Discovery Project at the University of Colorado." 

Schwartz, Michael F. (University of Col<M:ado, Boulder, Dept of Computer Science). Resource Discovery in the 
Global Internet. Boulder, Colorado: University of Colorado, Boulder, Dq)artincnt of Computer Science; 
199L 18 pp. 

Note: Abstract from bibliographic record in WORLDCAT. 

"R^idly increasing wide area network interconnection promises vastly increased c^rporlunities for remote 
collaboration and resource sharing. A fundamental problem that confronts users of such networks is how to 
discover the existence of resources of interest^ such as documents, network services, and people. In this 
pi^r we overview efforts of the Networked Resource Discovery Project at the University of Colorado. 
Boulder, concerning resource discovery and a set of related problems.** 

Scott, Peter. HYTELNET as Software for Accessing the Internet: A Personal Perspective on the Development of 
HYTELNET. Electronic Networking: Research, Applications and Policy: Spring 1992; 2(1): 38-44. 

Note: Abstract from ERIC. 

-Describes HYTELNET, a hypertext utility which facilitates access to Internet resources for IBM-PC users. 
Software development and expansion of the utility from an electronic guide to online library catalogs to a 
complete directory of Internet sites are discussed. Instructions for retrieving HYTELNET art appended, 
and 14 references available through electronic mail are lifted." 

Seaborn, Margaret M. Senator proposes R&D network for high-powered researchers. (The High Performance 
Computing Act of 1991). Government Computer News: February 18, 1991; 10(4): 73. 

Smarr, Larry L.; Catlett, Charles C. (National Center for Supercomputer Applications, University of Illinois at 
Urbana-Champaign). Life After Internet: Making Room for New Applications. Information Technology 
Quarurly: SmimtT 1991; 10(2): 12-21. 

Dramatic changes in Internet transmission capability, up to a Gbit/s, are described, along with applications 
made possible by these improvements. Since 1980, the Internet has evolved from fewer than 50 dialup 
sites; 10,000 sites and 16 gigabyte memory arc expected by 1993, with 4-dimensional visualizations that 
could require bursts of several hundred Mbit/s from only one user. Linked supercomputers and distributed 
metacomputers now permit simulations of global climatic change, albeit not in real time; an application for 
cancer surgery that requires data rates of 500 Mbii/s and produces visualizations in real time is under 
develqMneni in the VISTANET tcstbed. In the BLANCA testbed, astronomical observations gathered by 
radio telescopes are converted to visual images and displayed interactively, so that scientists can simulate 
moving through observed sections of outer space. As these and other projects that allow high-volume 
transmission progress. High Definition Television may be a component of the user interface. Software to 
help noncomputer scientists use these distributed environments; collaborative tools with intuitive 
object-oriented interfaces; and a standard user interface to facilitate searching through a variety of archives 
are all needed. A bimodal pattern of user needs seems to be emerging, with high-end, high Mbii/s users 
vastly oumumbercd by the typical low-demand users who need only 2-dimensional visualization and email. 
A multitiered service is suggested, with fixed rates for low-end users and pay-per-usc for high-volume data 
transmission. Predicting patterns of use and adding capacity for peak hours on a system of distributed 
metacomputers will prevent overloading; crucial to these predictions arc clear descriptions of who network 
users are and what their needs are, although this information is not available currently. 

Snowhill, Lucia; Meszaros, Rosemary (University of California, Santa Barbara). New Directions in Federal 
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Mornuuion Policy and IMssemination.Micr./.rm/?mew; Fall 1990; 19(4): 181-185. 
Society for Industrial and Applied Mathematics; 1987. 

^, „ f.i«p.„Ainn Research Issues in Lme-ScaleCompuutional Science and Engineering, 

Foundation and the US. Department of Energy. 
Soules Aline (Kresge Business AdministraUon Library, University of Michigan). Bill of Rights for an Electronic 
'society. Ln-ANewjtetter; Fall 1991; 12(4): 15-17. 

Note: Issue 46. 

Sproull. Lee; Kiesler. Sara (Boston University School of M-agjnenu^^^^^^ University). Computers. 
Networks and Work. Scientific American: September 1991 ; 265(3). 1 16-123. 

St. George. Art A Voice for K-12 Networking. Research <t Education Networking; January/February 1992; 3(1): 



10-12. 



c . TV Art- T s^T^h Dr Ron (University of New Mexico; University of Maryland). Intcmei-Accessible 
(SliSti^uSE (Llos ed. Albuquerque. New Mexico: University of New Mex.co; 

1991. 

Note: Available via e-mail from host LIST-SERV@UNMVM.BrrNET; message GET LIBRARY 
PACKAGE; file size 281037 bytes. 

Stahl. J. Natalia (Clarkson University. Potsdam. New York). Using the ^^'f^J^.^^f ff,^^^^ 
Electronic Information Systems. Science 4 Technology LAbraries: Fall 1990. 11(1). 19-30. 

existence of numerous interlocking local and naUonal computer networks. collccUvely known as the 
2^" i^n J^^^nity for ac^emic and research libraries to offer *eu patrons acc<^s a v.de 
«S S elecS infoLation resources. The Colorado AUiance for ^'^'^^f^^'^^^^ 
STfirst to offer daubase access over the internet n«ir Uncover database mdex mg current 
c^itents is a particularly useful source for small and medium sued academic libraries. 

Stanton. Deidre E. (Murdoch University Library. Murdoch. W.A..A^^^^^ 

Resources: A Bibliography. Murdoch. W.A.. Australia: Murdoch Umversity Library. 1992. 

Note: Available for anonymous ftp from host infolib.murdoch.edu^au. directory pub/bib; filename sunton 
bib; WordPerfect format in filename sianton.bib.wp.; file size 156464 bytes. 

Stein Richard Marion (Software consultant and fi-dance writer. Van Nuys. California). Browsing Through 
' Terabytes. B1T£; May 1991; 16(5): 159-164. 

Steinberg. Don (Freelance writer. Boston. Massachusetts). Demon Knowbots. PClComputing: January 1990; 3(1): 



135-136. 
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441495® Acadvm 1 .UOttawa.C A. 

Tliis Directory is a compiUoion of entries for over 500 scholarly Usls, about 30 journals, over 60 
newsletters, and 15 "other" titles including some newsletter-digests." 

Stiangelovc, Michael . Univeisity of Ottawa. Directory of Electronic Journals and Newsletters. University of 
Ottawa; July 1992. 

Note- Edition 2.1 available for anonymous ftp from the UBrary SOFTware archives at hydra.uwoxa; 
filename EJOURN ALS .TXT; file size 249659 bytes. Also available in low ascu text from the foUowing 
location- CONTENTS PROJECT Listserv Filcscrvcr. Send the following commands as an e-mail message 
to listscrv@uottawa or listserv@acadvml.uouawa.ca: GET EIOURNLl DIRECrRY and GET EI0URNL2 
DIRECTRY (note that there is no "A" in EJOURNL and no "O" in DXRECTRY). A hardcopy version of 
this directory is also available from: Office of Scientific & Academic Publishing, Association of Research 
Libraries, 1527 New Hampshire Avenue, NW, Washington, DC 20036. 

Strangelove, Michael; Kovacs, Diane. Directory of Electronic Journals. Newsletters and Academic Discussion 
Lists. Okerson, Ann, ed. Washington, D.C.: Associauon of Research Libraries; March 1992; 241. 

Note: Second Edition. 

Sugnei, Chris (University of Arizona, Tucson, Arizona). Networking in Transition: Current and Future Issues. 
Ubrary HiTech; 1988; 6(4): 101-119. 

Note: Issue 24. 

•When the initial library networks were established in the USA, they provided affordable, on-line 
automation services that were available from virtually no other source. The surge of automation 
experienced by US libraries for the past 2 decades has altered the historical relationships that characterise 
library cooperation. Local netwoiks arc being created and machine-readable products previously avaUablc 
only from the networks arc now being packaged on opucal media and distributed to individual instiuiuons. 
With these technological advances, the need for, services offered by, and financial viability of the naworks 
have begun to undergo dramatic change." 

SURAnet Networic Information Center (SURAnet Network Information Center, College Park, Maryland). 

Information Available on the Internet: A Guide to Selected Sources. Internet: SURAnet; May 18, 1992. 52 
pp. 

Note: Available for anonymous ftp from host fip.sura.net, directory pub/nic; filename infoguide.10-12.ut, 
file size 118191 bytes. 

This Guide contains pointers to sources of information available on the Internet. The Guide consists of an 
Introduction and seven other Sections, each of which provides references to documents and other sources 
that deal with that topic. The source documents themselves are not provided." 

Swisher, Robert [and others] (Ph.D. student in Education at Massey University, Palmerstown North, New 
Zealand). Telecommunications for School Library Media Centers. School Library Media Quarterly; 
Spring 1991; 19(3): 153-160. 

Note: Brief (one paragraph) inuoduction by Michael B. Eisenberg. 
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focus of this article is on the uses of computer-based telecommunications and telefacsimile by school 
m^ p^ognuns to provide infonnation for management and services to users. The arucle is 
S^tS^Sr S>ns:Stion one discusses basic principles and uses of ^^^'f^^,.^ 
Edta^l^ SD^n two cUborates on various examples of uses such as network paruciptton uifonnation 
S^^d Sm^r«ction three presents a case study of telecommunications in Oktahorna. focusing 
I^;JSucS)ftSK)logyforco(i^vcselection;M^ ^ 
LtSS^X^^SS^ Education NetwoA (NREN) and the development of the 

Integrated Services Digital Network GSDN)." 

Temmt, Roy. Crossing the Internet threshold: an instructional handbooL Roy Tennant. John Ober. and Amie G. 
Lipow;Berkeley. California: Ubrary Soluuoos Institute and Press; 1992. 

Note: R«eword by Clifford A. Lynch cd. 
Tennant, Roy (University of California-Berkeley). Network Basics. Computers i„ Libraries; April 1992; 12(4): 
55-57. 

Note: In column tiUcd "R&EN Transcripts." 

Tesler. Lawrence G. (Apple Computer. Inc.). Networked Computing in the 1990s. Scientific American: September 
1991; 265(3): 86-93. 

Thinking robots, an aware imemet. and cyberpunk librarians: the 1992 LITA president's program: prwentations 
by Hans Moravec. Bruce Sterling, and David Brin [et al.]. Miller. R. Bruce. Wolf. Milton T. . eds. Chicago. 
IL: Library and Information Technology Association; 1992. 

Note- - A colksction of background essays prepared for the 1992 LITA President's Program Tools for 
Knowing. Environments for Growing: Visions of the potential of information technology for human 
development." 

TUlman. Hope N.; Ladner. Sharyn J. (Babson College. Babson Park. MA; University of Mi^i. Coral Gables. 
Florida). Special Librarians and the INTERNET. Special Libraries; Spnng 1992. 83(2). 127-131. 

Usefulness of the Internet for libraries has advanced dramatically since 1990. as more large libraries are 
connecting their catalogs to permit remote searching. The authors conducted a two-uer survey, pnmanly 
via the nc^vork. about network use by special librarians. The survey found widespread, enthusiasuc and 
productive use of remote login and search, file transfer, conferencing and e-mail, the authors enjoin special 
librarians to consider electronic networicing a necessary tool of the informauon professional s trade. 

Tuixjck. Betty (Editor. "The Bottom Line"). NREN-s Future: A Role for Libraries? The Bottom Une; Spring 1991; 
5(1): 5. 

U.S. Congress. Office of Technology Assessment. Rural America at the Crossroads: Networking for the Future. 
Washington, D.C.: U.S. Government Printing Office; April 1991. 

U.S. Congress, Office of Technology Assessmem. High Performance Computing <^]^''l°'^''^^\^^^ 

Science-Background Paper. Washington. DC: U.S. Government Prmung Office; September 1989. 36 p. 

U S Congress Office of Technology Assessment. SeekingSolutions: High-performance Computing forScience- 
Background Paper. Washington. D.C.: United States Congress Office of Technology Assessment; Apnl 
1991. 38 p. li; 
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US Congress Hc)uscofReprescntttives.CoiiuTiiucc on Scienc*. Space, and Technology. Subcommittee^^ 
Science Management of NFSNET: Hearing teforc the Subcommittee on Science of the Committee on 
Science, Space, and Technology, U.S. House of Rcpresentauves. One Hundred Second Congress, second 
session,'March 12, 1992. Washington, D.C.: U.S. Ciovenunent Printing Office; 1992; 186 pages. 

RR. 5344 would amend the NSF Act of 1950 to pcnnit the NSF to allow commercial traffic on the 
NSFNet, if fliat use increases the network's capability to suppwt research and education. March 12. 1992: 
Testimony by Michael M. Roberts. Vice President, Networking. EDUCOM, Washington. DC: Douglas E. 
Van Houwsling. Member Board of Directors. Merit Network, Inc.. and Vice Provost for Informauon 
Technology University of Michigan, Ann Arbor. Eric Hood. President, Federation of American Research 
Networks, Inc.. Executive Director. Northwcstnci. BeUevue. Washington; Mitchell Kapor. Chairman. 
Commercial Internet Exchange Association, and President. Electronic FronUer Foundation, Cambridge. 
Massachusetts; WUliam L. Schrader. President and CEO. Performance Systems International. Inc.. Reston. 
Virginia; A. Nico Habcrmann. Assistant Director. Directorate for Computer and Infomauon Science and 
Engineering. NSF. Washington. DC; Stephen S. Wolff. Drector. Division of Networking and 
Communications Research and Infrastructure. June 4. 1992: Subcommittee markup of H.R. 5344; June 10, 
1992: Full Committee markup. Appendix is a statement by E. Michael Staman. president, CICNet. 

Van Houweling. Douglas E. (University of Michigan). A View from the Bridge. EDUCOM Review: March/April 
1992; 27(2): 10-16. 

Van Houweling. Douglas E. (The University of Michigan). The National Network. EDUCOM Review; Summer 
1989; 24(2): 14-18. 

Waldrop. M. Mitchell. Learning to Drink from a Fire Hose. Science; May 1 1 . 1990; 248: 674-675. 

Walsh, John. Designs on a National Research Network. Science: February 19, 1988; 239(4842): 861. 

"Major upgrading of existing computer networks urged as part of strategy on high-performance 
computing." 

Walsh, R. Taylor (Washington Information Services Corp.). High-speed networks, (government agencies and the 
computer industry are shaping the National Research and Education Network). Government Computer 
News; May 27, 1991; 10(11): 67(2). 

"Government and industry have been collaborating on the development of high-speed data networks since 
the 1960s, when the Defense Advanced Research Projects Agency began creating the technology for the 
ARPAnet network. There are now plans to evolve the National Science Foundation's NSFnet into a more 
advanced network, the National Research and Education Network (NREN). while privaUzing its funding. 
Federal and state budgets for research and education arc declining, and the cost of privatized networking is 
unpredfcublc. Earth science researchers at the National Oceanic and Aonospheric Administration and 
United States Geological Survey hope for networiced visualization of data because it would assist them 
greatly in their work. NREN's management and operational strucuires are not yet firmly decided upon, and 
many potential users are both uncertain and confused." 

Wang. Chih (University of Guam Learning Resources). Electronic Information: Regulations. Laws, and T DF. 
Williams. Martha E., ed. Proceedings of the Twelfth National Online Meeting. May 7-9, 199! . New York, 
NY. Medford. New Jersey: Learned Information. Inc.; 1991: 423-431. 

"This paper begins with an inuoduction to the recent development of information superhighways including 
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the National Research and Education NetwoA (NREN) initiated by the U.S. govemment ^^Jj^" highlight 
rt^ ic^ of ti«US fedenl regulations, intellectual property, and trans-boider dau flows (TDF) related to 

^^l^^l^V^^^ ^ P«*lcmof treating decironically -published" infonnauon 
^Z'^C^^^^^ «<i the cJS. by the govemment 

of^ying «itho«hip principles and copyright laws to computer genenued mfonnation and pomts 
out the bmrias of TDF due to economic concerns and national sovereignty and secunty. 

Wanner CSail (Dynix. Inc.). Using Internet: Benefits to a Corporation. WiUiams. Martha E,. ed. Proceed^s of the 
i^ee^^^ioJonli^ Meeting . May 5-7. 1992; Ne. York,NY. Medford. New Jersey: Learned 
Infonnation. Inc.; 1992: 417-426. 

Watkins. Beveriy T. Humanities Scholars Seen as -Pioneer' Users of Research and Education Network. Tbt 
Chronicle of Higher Education; April 8. 1992: A22. 

Watkins. Beverly T. New Group to Promote Intemefs Role in Global Computer Networking. The Chronicle of 
Higher Education; September 11. 1991: A25. 

Watkins Beverly T. Proponents of High-Speed Network Urged to Stress Economic Benefits. The Chronicle of 
Higher Education; April 3. 1991; 37(29): A20. 

Weber Robert (Northeast Consulting Resources Inc.. Boston. Massachusetts). Libraries Without Walls. 
Publishers WeeUy: June 8. 1990; 237(23): S20-S22. 

Weinganen. Fred (Computing Research Association). Five Steps to NREN Enlightenment. EDUCOM Review; 
Spring 1991; 26(1): 26-30. 

Weiser. Marie (Computer Science Laboratory. Xerox Palo Alto Research Center). The Computer for the 21 si 
Century. Scientific American; September 1991; 265(3): 94-104. 

-Specialized elements of hardware and software, connected by wires, radio waves and infrared, will be so 
ubiquitous that no one will notice their presence." 

Welsch. Erwin K. Accessing InformaUon through Networks. OCLC Micro; February 1991; 7(1): 26-28. 
Note: In column titled " A Qoser Look at..." 

WesL Richard P • Katz. Richard N. (University of California; University of California). Implementing the Vision: 
A^e^oA^id Ag^lfci Investing in Academic Computing. £Dt/COAf ^ev/ew; Winter 1990: 32-37. 

This article represents Vision Statement #3 of the Coalition for Networked Information." 

West, Richard; Katz. Richard OnformaUon Systems and Administrative Services) NREN and CALREN: National 
and Regional Networics to Promote Research. DLA Bulletin; Spring 1990; 10(1): 16. 

Note: Issue No. 22. 

"Remote use of libraries-by individuals as weU as other libraries-is increasing as resource sharing 
becomes more important Networks make these connections possible. This article discusses recent 
developments in the effort to develop national and regional networks to promote educauon and research. It 
is adailed from two articles ihat appeared previously in Protocol: "Governance Options fOT 

Se^^ent of a California Backbone Network" (July 1989) and "Federal Govemment Movmg Towards 
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High Speed Network" (December 1989)." 

Waiiams. Brian (Multnomah County Library, Portland, Oregon). Libraries, Ustservs, and LITA. Computers in 
Libraries: May 1992; 12(5): 45-57. 

Note: In column titled Tl&EN Transcripts." 

Williams. Redcrick; Biackcnridge, Boise. Transfer via Telecommunications: Networking Scientists and Industry. 
Technology transfer: a communication perspective. Newbury Park. California: Sage Publications; 1990; 
172-191. 

"Dating ftom the 1960s, when scientists first gained remote access via telecommunications networks to 
mainframe compulcis to share programs, fUes. or leave messages for one another, we have seen the 
evolution of networks for resource sharing and communications. Such network services are playing an 
increasingly important role in t«:hnology transfer, not only in supporting collaboration among scientists 
and giving them access to a wide variety of computing and data base resources, but also in linking them to 
government and commercial groups charged with bringing technology to the marketplace. In this chapter 
the authors review examples of such netwwks and services, then conclude with a view toward priorities for 
further development Frederick WUliams, whose background was summarized in die introductory chapter 
of this volume, is Director of the Onter for Research on Communication Technology and Society at the 
University of Texas at Austin. Eloisc Brackenridge, at the time of this writing, was completing a doctorate 
at that institution. Her background includes executive positions in communications, planning, and 
marketing with large multinational corporations. Earlier in her career she served overseas with the U.S. 
Dc]5artment of Sutc*s Foreign Service." 

Wilson, David L. Debates on Access, Expense, and Management Rage Over Development of High-Speed 
Computer Network. The Chronicle of Higher Education: April 15, 1992; 38(32): A21, A24-25. 

Intense and wide-ranging debates surrounding the evolution of the Intemet/NREN focus on federal vs 
private management and support of tiie network infrasiructure, the time frame for achieving wide public 
access, and tiie cost of access. Currcntiy , most investment is $30 private for every S 1 of public funds. 
Public funding is via nine federal agencies led by National Science Foundation, but these diverse agency 
programs are not necessarily congruent wiUi the swift development of an NREN tiiat will be easily 
accessible by most citizens. 

Wilson, David L. Gigabits Aside, People Can*t Seem to Agree on Best Use of Planned High-Speed Network. The 
Chronicle of Higher Education: April 15, 1992; 38(32): A25. 

Differences in visions of the NREN are highlighted. CuncnUy die Iniemet can transmit 45 megabits (about 
50 pages per second); by 1996 die NSFnet backbone will transmit a gigabit (30,000 pages per second); 
speed of transmission, however, will be limited by the carrying capacity of shorter-distance connecting 
networks. 

Wilson, David L. High Cost Could Deny Big Computer Advance to Some Colleges. The Chronicle of Higher 
Education: December 4, 1991; 38(15): 1, 32. 

WUson, David. High-Speed Network for Research Stirs Conu-ovcrsy. The Chronicle of Higher Education: March 
4, 1992: 38(26): A22, A24. 

Note: In column titled "Information Technology." 
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Wason David L. Host of New Colkge Services Could Follow Plan to Allow TV Signals on Phone lines. The 
Chronicle of Higher Education: July 29. 1992; 38(47): A13-A14. 

Note: in column titled "Infonnation Technology." 

Wilson. David L. Huge Computer Network Quickens Pace of Academic ExcJiange and Collaboration. The 
Chronicle of Higher Education; September 30. 1992: 39(6): A17-A19. 

Wintsch. Susan (Fieelance science writer). Toward a National Research and Education Network. MOSAIC: 
Winter 1989; 20(4): 32-42. 

-Before a National Research and Education Network permits researchers to collaborate across the continent 
^^y^^oT^^cross a laboratory, a troublesome array of problems wUl have to be solv^. 
STofuuW oJLJLdwidths. switching at unprecedented speeds, and a tangle of software problems 
top the list Target dates and timetables for meeting those challenges are bemg set today. 

WithersDoon John P. (Department of TelccommunicaUons and Film. San Diego State University. San Diego. 
C^^^.Pi^^^oit\s for NaUonal Research and Education Network Development EDUCOM 
Review: Summer 1991; 26(2): 20-24. 

Wittie. Larry D. (State University of New York at Stony Brook). Computer Networks and Distributed Systems. 
Computer, September 1991; 24(9): 67-76. 

-This article examines current trends in computer networks and distributed systems and predicts the major 
ramifications of these trends during the next decade." 

Wobus. John M. (Computing & Network Services. Syracuse University). Syracuse University Networic 

Bibliography. Syracuse. New York: Syracuse University Computing & Network Services; June 13. 1990, 
NETBlB-4. 

Note: Available via anonymous ftp from host icarus.cns.syr.edu. directory: info; filename: netbib.ttt; file 
size 23494 bytes. 

-Tliis is a bibliography of publications on various kinds of networking. It is intended for use at Syracuse 
University and includes publications specific to Syracuse University as well as publications of more 

general interest. .nnn. 'i£tfi\ a* 

Wr ght, Karen. The Road to the Global Village. Scientific American: March 1990; 262(3): »3-rw. 

Wulf. William A. (National Science Foundation). Government's Role in the National Network. EDUCOM 
' Review: Summer 1989; 24(2): 22-26. 

Yanoff, ScotL Special Iniamet Connections; 6/30/92. 

Note: Available for anonymous ftp from host csd4.csd.uwm.edu. directory pub; filename inet-services. file 
size 18151 bytes. 

As of June 30 1992. this alphabetic list of Internet resources included 80 Internet addresses and noted 
specific offerings at each one. The list is updated weekly; new entries are uigged. 

Zillncr. Tom. NREN: Now What? NewTech News; January 1992: 1 -3. | ^ , . 
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The High Pcrfonnancc Computing Act was signed into law by President Bush Dec. 9, 1991 as PL102-194, 
having passed the House November 20 and the Senate November 22, 1991. Section l02(cX6) language 
leaves room for metered chargeback for NREN usage. Advanced Nctwoik and Services (ANS), a nonpfofit. 
has fonned a for-pfxrfit subsidiary, ANS CO+RE, to sell computer networic services. John Maikoff in The 
New Yoik Tiroes and Joe Abemathy in the Houston Chronicle have nqwctcd the intense debate on unfair 
advantage in NSF support for ANS and its for-profit subsidiaiy, ANS COfRE; David Farbcr of the 
University of Pennsylvania sees the cunent situation as basically unfair, as docs Mitch K^por of the 
Electronic Freedom Foundation. PL102-194 Sec. 101(aX2)(H), Sec. 101(b), Sec. 102(b), and Sec. 206(a) 
q)ecify NREN roles for libraries. No language assures NREK use for K-12 students, or any students, or the 
general public: wide access is likely to be achieved only by intense lobbying. 
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